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SHALL WE HAVE DOUBLE-DECKED STREETS ? 

There is many a true word spoken in jest, and when 
the Mayor of New York city recently said that in the 
endeavor to cope with the congestion of traffic we might 
yet come to four-storied streets, there was a kernel of 
truth in his hyperbole which may bear fruit much 
sooner than some of us expect. Indeed, we have the 
germ of such an idea in the existing elevated railways, 
and were the floor system of the elevated structures 
extended to the building line and suitably supported, 
thereby providing a roadway and a passenger sidewalk 
on each side of the tracks, the double-decked street 
would be an accomplished fact. At present, however, 
it is not, the streets or avenues containing the electric 
roads that are most congested, but rather such thor- 
oughfares as Broadway and Nassau Street, Cortlandt 
and Liberty Streets, where, unless some heroic meas- 
ures are taken, we are bound to witness within a few 
years in the busiest hours of the day a positive dead- 
lock. 

The first objection that presents itself.to a double- 
decked street is the shutting out of so much air and 
light, and the consequent necessity of using artificial 
light on what might be called the ground-ficor level, 
except on the brightest days; but this objection could 
be met, and practically equal accommodations secured, 
by carrying the front wall of the buildings on columns, 
thus forming covered arcades within the building line, 
such as may be seen in some Continental cities. By 
moving the sidewalks within the building line it would 
be possible to give over the present sidewalks, or a cer- 
tain portion of them, to street traffic. This would get 
rid of a large amount of crowding and obstruction of 
the trolley cars by enabling three teams to travel 
abreast on each side of the car tracks. The capacity 
‘of the street for pedestrian traffic might also be en- 
larged by building overhead sidewalks at the level of 
the first story, with stairways and cross connections at 
stated intervals throughout the length of the street. 
One immediate advantage incidental to such a scheme 
as this would be the great enhancement of values due 
to the fact that the first as well as the ground floors 
would be accessible to pedestrian traffic. There 
would ‘be an instant appreciation of value of the first 
floor for shop and store purposes, while the frontage 
available for shop and store purposes would be doubled. 
The first statement of such a scheme as this may 
sound radical, and even chimerical; but not so much 
so, surely, as did the first suggestion to build an un- 
derground city railroad. 


tm me 
COLLAPSE OF THE GREAT SALT LAKE RAILROAD 
TRESTLE, 

The construction of the great timber trestle across 
Salt Lake on the route of the Southern Pacific Railroad 
to San Francisco, by which it is expected to shorten 
the distance to that city by sixty miles, has been sud- 
denly brought to a stop by the discovery of what has so 
far proved to be a deep chasm of soft material in which 
it is impossible to find a good bearing for the piles. 
The weakness of the structure was developed when the 
bridge recently gave way under a locomotive, which 
sank into the lake, drowning the fireman. In endeavor- 
ing to repair the break six 40-foot piles have been 
driven, one above the other, without finding the solid 
bed of the lake; while in the vain hope of forming a 
foundation 100 carloads of stone, weighing 4,000,000 
pounds, were unloaded from the trestle into the soft 
spot’ without success, the mass being apparently swal- 
lowed up as were the piles. Many theories have been 
advanced to explain the trouble, the most likely of 
which is that the bottom of the lake is formed of a 
layer of precinitated material, and that at the point 
where the bridge gave way this crust has broken 
through, allowing the piles to pass through a deep un- 
derlying stratum of soft material. It is believed that 
the trestle has been located across the old bed of a river 
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which has been filled with an alluvial deposit that is 
not sufficiently solid to carry the weight of the trestle. 
It is probable that if the engineers will only keep on 
dumping sufficient rock into the hole, they will in time 
secure a firm foundation, but it is likely to be a costly 
work; and it teaches a lesson as to the advisability of 
carrying out a system of borings before such a costly 
bridge work as this across Salt Lake is undertaken. 
ee 2S ee ee 

DOES IT PAY TO RECONSTRUCT BATTLESHIPS ? 

One of the most encouraging signs of the growing 
interest in the navy is the large amount of correspon- 
dence that reaches this office from all parts of the 
United States on naval matters. Most of this corre- 
spondence is intelligent and to the point, and it is 
only want of space that prevents us from publishing 
more of the letters received. We have before us, for 
instance, a communication from Boston, in which the 
writer asks a question which has often been asked 
before, and is doubtless at this very time in the minds 
of thousands of those American citizens who follow 
closely the progress of naval affairs. He asks if it 
would not be good policy to reconstruct and. rearm 
the three battleships, “Oregon,” “Massachusetts,” and 
“Indiana.” Briefly enumerated, his suggestions are: 
that the 13-inch, 8-inch, and 6-inch guns should be 
replaced by four high-velocity 12-inch and twelve 
or more 7-inch guns, thus securing a modern and more 
homogeneous battery and greater rapidity of fire; that 
the 18-inch armor be removed and 9-inch Krupp armor 
substituted, and that the weight thus saved be utilized 
to increase the engine and boiler power; he would 
piace the vessels in dock, cut them in two and length- 
en them, and so secure a knot or two more speed than 
they now possess, or say 18 knots an hour. Our corre- 
spondent sums up his suggestion by asking, ‘““Would 
this not be a quick and economical way of securing 
three practically modern vessels?” 

Now, while we must admit that, on the face of it, 
such a proposal looks attractive, yet, as a matter of 
fact, we would not secure ‘three practically modern 
vessels,” nor would the change, even if it could be 
made, be economical. For, in the first place, to in- 
stitute radical changes affecting the whole battery of 
guns and the entire motive power would in itself in- 
volve a reconstruction of the vessel more far-reaching 
than our correspondent for a moment imagines. As 
regards the guns, extensive structural changes would 
kave to be made in the mounts, in the ammunition 
hoists, and in the magazines; for arrangements which 
were laid down fifteen years ago for the supply of 
ammunition to slow-fire guns, would be altogether 
inadequate to maintain the far more rapid flow of 
ammunition that would be necessary with a modern, 
rapid-firing equipment. This would involve cutting 
open decks and bulkheads, and practically tearing 
out a large part of the interior structure of the vessel. 
The increase in motive power would call for similar 
internal rearrangements. So also with the armor 
plating. Changes in the methods of supporting and 
fastening armor plate which have occurred during 
the past fifteen years, would render it a complex prob- 
lem to fit the new armor satisfactorily to the old back- 
ing and hull structure. Then, again, the great changes 
in the disposition of weights throughout the vessel 
would be another complexity. Furthermore, after the 
new engines and boilers were in, it would be impos- 
sible to secure adequate speed results for the increased 
power, because the model of the “Oregon,” even if she 
were lengthened amidships, would be uneconomical for 
the higher speeds. But, perhaps, the most important 
objection of all is that the freeboard of the “Oregon” 
is so low, not over 12 feet, that it would on this 
account alone be impossible to bring her up to mod- 
ern battleship requirements, among which a high free- 
beard of 20 feet or more stands first. It might be 
answered that the molded depth of the ship could be 
raised by the addition of another deck; but this would 
require the lifting of the guns, and the heavy turrets, 
and would involve such a general raising of weights 
in the vessel that the element of stability would be 
seriously impaired, if not lost altogether. 

No, it does not pay to remodel battleships as old as 
the “Oregon” class. If any remodeling is to be done, 
vessels should be taken in hand within ten years of 
their launch, and preferably even earlier than that; 
and even then the modernizing should go not further 
than the batteries, which might be improved by the 
substitution of more up-to-date pieces, or the insertion 
of submerged torpedo tubes. 

Now, as regards the submerged torpedo tube; we can- 
not but think that some of our existing battleships and 
cruisers might well be supplied with this extremely 
valuable device, and that this addition to their arma- 
ment would greatly increase their fighting value. As 
we have recently pointed out, the submerged tube is 
one of the leading characteristics in the modern war- 
ship; and we are informed, on the best authority, that 
it is possible to obtain accurate results and to hit the 
target, even when a vessel is traveling at considerable 
speed. One of the most important lessons of the naval 
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war game between Germany and the United States 
was the fact that the possession of this device by one 
fleet and its absence from the opposing fleet, would at 
all times exercise a dominating influence in the tactics 
of naval warfare, and might easily at the close of a 
hard-fought battle enable the torpedo-armed fleet to 
strike a decisive blow. Of course the insertion of sub- 
merged torpedo tubes and the provision of torpedo em- 
placements and handling rooms would involve serious 
structural changes within the ship itself. It might 
even nécessitate the sacrifice of some ammunition sup- 
ply and general storage space; but it can scarcely be 
questioned that the sacrifices and the expense involved 
would be but a cheap price to pay for the enormous 
increase in moral and military value given to the ships 
in which the change was made. 
OO +O 
THE EXTERMINATION OF. THE MOSQUITO ON LONG 
ISLAND. 

The efforts of the North Shore Improvement Asso- 
ciation to abate the mosquito nuisance along the North 
Shore of Long Island have met with considerable suc- 
cess, as indicated by reports of their operations last 
summer. The purpose of the society was to study 
the problem so that it could point out to residents 
and land owners the most effective plan for the de- 
struction of the insect. 

The investigatiens carried on by the entomologists, 
Frank D. Lutz and William W. Chambers, his assist- 
ant, in the eastern section of the territory, were so 
thorough that they should receive more than local 
attention. The prevailing winds of Long Island come 
from the south, and as operations of the Association 
were confined to the North Shore, their representatives 
were continually met with the question, “Don’t mo- 
squitoes come to the north side of Long Island from 
the south side?” This question occasioned a careful 
investigation. Although Messrs, Lutz and Chambers 
were almost constantly in the field, night and day, 
during the entire summer, never was an independent 
flight of mosquitoes observed. It was quite a common 
sight to behold a cloud of insects follow a person 
walking or a vehicle driven along a road. They were 
also found in all railroad coaches and trolley cars of 
that region. These mosquitoes were always of the salt 
marsh variety (Culex sollicitans), which may be 
easily identified by the stripes on its body, legs, and 
feet. It was also observed that C. sollicitans was 
more numerous along railway trolley tracks and public 
roads than in places considerably removed from these 
highways, It could not, therefore, be denied that the 
salt marsh mosquito does migrate, and since it is a 
very long-lived insect, that it will travel considerable 
distances; but from the fact that its wandering de- 
pends upon the travel of man, Mr. Lutz gives it as 
his opinion that no large number are ever brought 
into a region, because a swarm, in following a team 
in one direction, is quite liable to return on meeting 
a team going in the opposite direction. Nor does he 
think it probable that crowds of mosquitoes are car- 
ried from one district to another by the wind, for 
these delicate insects would be utterly destroyed by 
the force of the air currents. One need but visit a 
marsh on a windy day to find proof of this. Mo- 
squitoes will be discovered in large numbers, clinging 
for dear life to the leeward side of trees and bushes. 
We know also that a gentle fanning is sufficient to 
keep them off. 

All of these facts point to the personal responsibility 
of each locality for its own infected condition. In 
fact, it is affirmed that “a single rain barrel will breed 
a larger number of mosquitoes than a large pond. A 
soggy pasture is on an average equal to about one and 
one-half or two barrels, and even the salt meadows,” 
as they exist on the North Shore of Long Island, 
“scarcely come up to four or five good barrels apiece.” 
The reasons for this are that the larger pools con- 
tain fish which prey upon the larve. It has also been 
found that many of the smaller pools do not breed, 
which is due probably to the presence of hydrogen sul- 
phide gas. As for the meadows, they are cleansed on 
an average of once a month, by a high tide. The best 
treatment for salt meadows is, then, to dig parallel 
ditches about 25 feet apart, into which the surface 
water can drain. No mosquitoes could breed in these 
ditches, if they were of sufficient depth to be flushed 
at high tide. This plan was followed by the people 
of Lawrence, with complete success. In large ponds, 
mosquitoes breed around the shallow edges where 
they are out of reach of fish. The best method of 
treating such ponds is to deepen the shore, so as to 
give free access to the fishes. In one instance, men- 


_ tioned by Mr. Lutz, a pond well stocked with fish 


was found to breed mosquitoes; the larve were dis- 
covered in the thin film of water contained on leaves 
floating about on the surface of the pond. Great care 
must be taken, therefore, to keep the surface of every 
pond free from leaves or any other floating mass which 
would harbor the mosquito larve. 

In regard to the best fish for the destruction of 
mosquito larve, Mr. Lutz recommends the use of 
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silver fish. Gold fish take equal rank with silver fish 
in efticiency, but preference is given to the latter be- 
cause it is much less expensive, and also rather 
hardier. Next in rank are sun-fish, with mud minnows 
and top minnows in the order named. 

The use of oil is recommended only in such cases 
as cannot be successfully treated otherwise. Ordinary 
fuel. oil is the best, because it is the cheapest. Experi- 
ments with Phinotas prove it to be an exceedingly 
effective oil; five gallons were put around the edges 
of a pond about 50 feet square, and it at once cleared 
the waters of all life. The oil being heavier than 
fresh water, first sank to the bottom and then rose 
in minute globules which broke and spread over the 
surface in a thin film; the water was thus thoroughly 
treated from top to bottom. The pond was examined 
from time to time for a month, when it was found to 
contain only a few Anopheles which were about four 
days old. This time, then, can be taken as the average 
effective period of Phinotas; for although the pond 
had but a slight flow, a number of hard showers fell 
during the month. 

The following suggestions, which were distributed 
among the residents of the North Shore, it would be 
well for every one bothered with mosquitoes to ob- 
serve: 

“By far the best method is to do away entirely with 
all standing water. Rain barrels are often more of a 
habit than a necessity; and through oversight, tubs, 
buckets, tin cans and a large variety of other things 
are often left to hold water for days at a time, and 
so to breed mosquitoes. Turning these bottom up or 
abolishing them altogether strikes at the root of the 
matter. 

“One or two fish put in a rain barrel will live very 
nicely and will keep it quite free from larve. Gold 
fish and silver fish are best for this purpose, but ordin- 
ary minnows are very good. 

“Another scheme is to make a covering for the barrel, 
so that the female mosquito cannot get in to lay her 
eggs. The objection to this is often that the cover is 
not tight enough to be effective. 

“Ordinarily, rain-water is used only for laundry pur- 
poses, and in this case enough common kerosene to 
make a good film on the surface will be effective. if 
renewed every week. This is easily done, but is apt to 
be forgotten unless some definite time is taken, as, for 
example, every wash day. 

“Tubs for dogs, cattle, etc., may be rendered safe 
by thoroughly sun-drying them once-a week. 

“Utmost care should be observed in the matter of 
disposing of tin cans, etc. Pools in barnyards or other 
places should be filled up or drained. Roof spouting, 
where apt to be filled with leaves, needs careful atten- 
tion, as do all sorts of drains. Fountains may either 
be well stocked with fish or the water drawn off once 
a week and the basins dried. Greenhouse tanks are 
always troublesome when present, unless they are 
attended to by oiling or fish. Saucers of profusely 
watered flower-pots and dishes or tubs of water plants 
form still other breeding places.” 


+ 6 +0 __ 


SIR WILLIAM CROOKES ON RADIUM. 

The following letter from Sir William Crookes to 
the editor of the London Times will probably interest 
our readers: 

To the Editor of the Times. 

Sir: In the presence of a mystery like that of radium 
any reasonable attempt at explanation will be wel- 
come, so 1 will ask your permission to revive a 
hypothesis I ventured to submit to the British Asso- 
ciation in my presidential address in 1898. Speaking 
of the radio-active bodies then just discovered by M. 
and Mme. Curie, I drew attention to the large amount 
of energy locked up in the molecular motions of quies- 
cent air at ordinary pressure and temperature, which, 
according to- some calculations by Dr. - Johnstone 
Stoney, amounts to about 140,000 foot pounds in each 
cubic yard of air; and I conjectured that radio-active 
bodies of high atomic weight might draw upon this 
store of energy in somewhat the same manner as Max- 
well imagined when he invented his celebrated “De- 
mons” to explain a similar problem. I said it was not 
difficult so to modify this hypothesis as to reduce it 
to the level of an inflexible law, and thus bring it 
within the ken of a philosopher in search of a new 
tool. I suggested that the atomic structure of radio- 
active bodies was such as to enable them to throw off 
the slow-moving molecules of the air with little ex- 
change of energy, while the quick-moving missiles 
would be arrested, with their energy reduced and that 
of the target correspondingly increased. (A _ similar 
sifting of the swift-moving molecules is common 
enough, and is effected by liquids whenever they evap- 
orate into free air.) The energy thus gained by the 
radio-active body would raise its temperature, while 
the surrounding air would get cooler. I suggested 
that the energy thus gained by the radio-active body 
was employed partly in dissociating some of the gas- 
eous molecules (or inducing some other condition 
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which would have the effect of rendering the neighbor- 
ing air a conductor of electricity) and partly in orig- 
inating undulations through the ether, which, as they 
take their rise in phenomena so disconnected as the 
impacts of molecules, must furnish a large contingent 
of Stokesian pulses of short wave-length. The short- 
ness in the case of these waves appears to approach, 
without attaining, the extreme shortness of ordinary 
Rontgen rays. 

Although the fact of emission of heat by radium is 
in itself sufficiently remarkable, this heat is probably 
only a small portion of the energy radium is constantly 
sending into space. It is at the same time hurling off 
material particles which reveal their impact on a 
screen by luminous scintillations. Stop these by a 
glass or mica screen, and torrents of Rintgen rays 
still pour out from a few milligrammes of radium 
salt, in quantity sufficient to exhibit to a company ail 
the phenomena of Riéntgen rays, and with energy 
enough to produce a nasty blister on the flesh, if kept 
near it for arn hour. 

In conclusion, if it is not too much trespassing on 
your space, I should like to express the great admira> 
tion which I have, in common with all English men ot 
science, at the brilliant discovery of radium, and its 
unique properties—the crowning point of the long and 
painstaking series of researches on radio-active bodies 
undertaken by Prof. Curie and his talented coadjutor, 
Mme. Curie. 

I remain, Sir, your obedient servant, 

WILLIAM CROOKES. 


In a subsequent letter to the Times, Sir William 
Crookes writes: 

“According to the hypothesis I ventured to formu- 
late, I have little doubt that radium would cease to 
show l|ts peculiar properties in a perfect vacuum. But 
such experiments at present are impossible of perform- 
ance. What we call a ‘high vacuum’ is only a vacuum 
by courtesy. Most experimenis in so-called high vacua 
have been performed at an exhaustion cf about a mil- 
lionth of an atmosphere, at which the phenomena of 
the radiometer, radiant matter, X-rays, and electric 
nen-conduction can be observed. But what does an ex- 
haustion to the millionth of an atmosphere really 
mean? Practically nothing! It may seem that when 
the originally tenuous air is reduced to the millionth 
part of its bulk, so little will be left that we are justi- 
fied in neglecting the trifling residue and in applying 
the term vacuum to space from which the air has been 
so nearly removed. This, however, is a fallacy due to 
our difficulty in grasping the meaning of high num- 
bers. In the present case the oyiginal number is so 
high that division by a million appears to make a 
scarcely appreciable difference. For instance: 

“A glass bulb similar to those used in high vacua ex- 
periments, five inches in diameter, contains more than 
a quadrillion  (1,000000,000000,000000,000000) mole- 
cules. Now, when the bulb is exhausted to the mil- 
lionth of an atmosphere, it still contains more than a 
trillion  (1,000000,000000,000000) molecules — quite 
enough matter to produce all the effects demanded by 
my hypothesis.” 

_ +O 
“EGYPTIANIZED” CLAY. 


A discovery which gives good promise of affecting 
the clay industry and its various branches has been 
made by Mr. E. G. Acheson, of Niagara Falls. While 
experimenting in crucible manufacture, Mr. Acheson 
had occasion to search for a clay possessing certairf 
qualities. He experimented with domestic and foreigir 
clays, and wondered why German clays were esteemed 
superior to American. He realized that in some man- 
ner Naiure had given them different treatment; that 
something had been mixed with them, possibly through 
water, that increased their plasticity. He began a 
series of experiments, and gathered all the informa- 
tion he could in regard to clays. Among other facts 
that commanded his attention was the seventh verse 
of the fifth chapter of Exodus, which reads: 

“Ye shall no more give the people straw to make 
brick, as heretofore; let them go and gather straw 
for themselves.” 

The twelfth verse of the same chapter and book also 
interested him, for it reads: 

“So the people were scattered abroad throughout 
all the land of Egypt to gather stubble instead of 
straw.” 

Mr. Acheson secured a quantity of straw, and had 
it sent to his laboratory. There he boiled it in hot 
water, and the liquid he obtained was of dark red 
cclor. This liquid he used in the treatment of clay, 
and found that it was excellent for increasing the 
plasticity. He sought out the principle, and deter- 
mined that the agent was tannin. He treated other 
clays with water in which tannin was in solution, 
and realized that he had found the secret and made a 
most important discovery. 

The name given by Mr. Acheson to clay treated by 
his process is “Egyptianized clay.” He has discovered 
that it is practicable so to treat clay and other earthy 
materials as to insure greater strength in the prod- 
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ucts made therefrom, also to greatly reduce the shrink- 
age and warping in the process of drying and baking, 
and also to increase the solubility and the plasticity 
of the material. By his process, non-plastic clays may 
be rendered plastic, and plastic clays made more plas- 
tic by treatment with tannin or an agent having the 
astringent tannin principles. 

It has been found, not only by Mr. Acheson, but by 
experts of the highest standing in the country, that 
clay so treated is changed in a most remarkable man- 
ner. So little as one-half of one per cent of tannin 
develops a wonderful effect, requiring 13 per cent less 
water to make the clay soft. The maximum effect of 
the process and treatment, however, seems to be ob- 
tained by the use of two per cent of. tannin in a ten- 
day treatment. The treatment consists merely in keep- 
ing the clay wet with water, so that tannin is dis- 
solved. In the burned form the strength of the clay 
is increased 50 per cent, while in the sun-dried form 
it is increased in tensile strength 350-per cent. Tests 
on several clays show this to be true. It is also ob- 
served that the Acheson treatment removes the crack- 
ling tendencies of many clays. In cases where clay 
articles are to be made of a certain size, they can be 
made more exact by the Acheson process, as there is 
less shrinkage. All parts intended to carry loads may 
be greatly increased in strength, while there is de- 
creased porosity. Many of the plastic clays are off 
color, but non-plastic clays of desired color will be 
brought into service by the Acheson process. As the 
sun-dried clay is made stronger than the burned 
article, it is evident that there will be a big saving 
in coal bills. In making glass pots it now takes 
months to “age” or temper the clay, while with the 
Acheson process the maximum effect is obtained in a 
ten-day treatment. It is told of the Chinese that the 
people of one generation prepare the clay for the us¢ 
of the next, all of which time is spent in making the 
clay plastic. Under the Acheson process the results 
are said to be more pronounced in ten days than ob- 
tained by old methods in years. 

2+ 8+ 
SCIENCE NOTES, 

Horseshoeing has evidently been reduced to a science. 
At least that is what we may infer from the fact that 
the National Associatien of Master Horseshoers intends 
to establish a college devoted to the trade. The pur- 
pose of the institution, it must be confessed, is ad- 
mirable. A course in horse anatomy, the study of ele- 
mentary chemistry and metallurgy, and the rudiments 
of veterinary surgery are to be included in the cur- 
riculum. 


Recent British Admiralty charts give the eastern 
limits of the Gulf Stream in different months as fol- 
lows: 

January: The stream does not reach to the eastward 
of 20 deg. W. and a southeasterly set is apparent off 
Ireland. 

February: In latitude 55 deg. N. it reaches 15 deg. 
W.; a southeasterly set is found to the westward of 
Ireland, ete. 

March: It has advanced to the coast of Ireland. 

April: In 55 deg. N. its limit has receded to 20 deg. 
W. and the Iceland south-going current begins to show 
itself north of 55 deg. N. 

May: The Gulf Stream and Davies’s Strait cold cur- 


_ rent commingle in 47 deg. N., 27 deg. W., etc. 


June: Gulf Stream to 15 deg. W. in 52 deg. N. 
July: To the south of 56 deg. N. it joins the Iceland 
and Denmark strait current in about 48 deg. N. 
August: It extends to the north of Ireland. 
September: It extends to the north of Scotland. 
October: It is found in 10 deg. W. at 59 deg. N. 


November: The stream is traceable to 19 deg. W. 
in 59 deg. N. 
December: It is difficult to trace the stream east of 


40 deg. N. in 45 deg. W. 


Prof. F. D. Baker, a noted biologist, who is con- 
nected with the Stanford University, of California, has 
just returned to San Francisco from an extended trip 
to Central America, where he has made a very careful 
study of the forests of Nicaragua. The most important 
discovery made was the finding and classification of a 
tree from which a substitute for cork has been derived. 
Prof. Baker found the woods of Nicaragua to contain 
three hundred distinct varieties of trees. For the last 
few years a bark which is a good substitute for cork 
has been shipped to the United States, but it has never 
been scientifically ascertained from what species of 
tree this bark has been obtained. Prof. Baker found 
that the bark came from the roots of the anona, a tree 
that very closely resembles the ordinary cottonwood 
of the United States. The anona grows along the water- 
courses and in the lowlands. Specimens were brought 
back of the fauna of the western slopes of the Coast 
Range in Nicaragua. Prof. Baker, while absent, made 
a careful investigation of the various diseases to which’ 
coffee and the coffee plant is liable in Central America. 
On this important subject, as well as the matter cf his 
very interesting tree and biological discoveries, Prof. 
Baker will soon submit a somewhat elaborate report. 
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POWERFUL RAILROAD WRECKING CRANES. 

The remarkable increase which has been made in 
recent years in the size of rolling stock for the equip- 
ment of American railroads has necessitated the con- 
struction of wrecking appliances on an equally exten- 
sive scale. 

Wrecking cranes are now constructed ranging as 
high as over 50 tons capacity, but they can be 
manipulated so dextrously that even greater weights 
can be moved jf desired. The 50-ton type is not in- 
tended to lift tne complete locomotive which is now 
in use in passenger or 
freight service, for exam- 
ple, but can readily handle 
the engine when stripped 
of what might be called its 
movable parts. It is of 
such a capacity, however, 
that it can transfer a load- 
ed freight car of the 
largest. size as far as its 
arm will allow it to reach. 
The plan of construction of 


the 50-ton crane is quite 
similar to that of the 
smaller sizes, but upon 


the body of the platform 
car supporting it is mount- 
ed a steel bed weighing 
nearly 8 tons. Upon this 
casting the jib thrust trav- 
els on a roller path. To 
the outside of the crane 
are fastened the boxes for 
the shafts which operate 
the hoisting mechanism, as 
well as those for the shafts 
which vary the radius of 
the jib and slew the crane. 
The power is furnished by 
double ‘engines, each hav- 
ing cylinders 9 inches in di- 
ameter by 12-inch stroke. 
The boiler is of the verti- 
cal type, being 50 inches 
in diameter and 9 feet in 
height. The crane can be operated either with or 
without the hook and block, and is provided with from 
75 to 100 feet of wire: rope, so that it can handle 
weights at this distance, although, when necessary, 
another line can be bent on in case the crane cannot 
be moved sufficiently near the weight to be handled. 
Additional stability is given the car by a system of 
telescopic outriggers, under which can be placed jacks 
supplied with the machine. This type of crane will 
lift 50 tons at a jib radius of 20 feet with the jib in 
position, while its weight in working order is about 77 
tons. 

Another type of crane which is favored for wrecking 
purposes is what is known as the double crane. AS 
its name implies, it consists of two single cranes 
mounted on a platform car, each being operated inde- 
pendently of the other if desired. The average size of 
this type represents 40 tons total lifting capacity, but 
this can also be increased if desired. The double crane 
is especially available when it is desired to distribute 
lifting power to more than one portion of a weight. 
An interesting illustration of the work of this appar- 
atus was recently given on the Pennsylvania. Railroad 
near Pittsburg, where a passenger train was not only 
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derailed, but several cars and the engine thrown down 
an embankment into the river whose course lies paral- 
lel with the tracks. The locomotive went so far into 
the water that but a few inches of the cab were left 
exposed. The nearest wrecking crews were imme- 
diately summoned, and as the locomotive was not ex- 
tensively damaged, it was decided to pull it out of the 
river if possible, and place it upon trucks to be hauled 
to the repair shop. A double crane was brought into 
service. One of the cranes was attached to the rear 
end of the locomotive by a hook connected with a 


RAILROAD WRECK NEAR PITTSBURG. DOUBLE CRANE HAULING A 50-TON LOCOMOTIVE FROM THE RIVER. 


block and tackle, which in turn was fastened to the 
crane by wire ropes. The other crane was connected by 
a single wire cable to the forward portion of the en- 
gine. Steam was turned into the cylinders, and the 
weight, which represented over 50 tons, was hoisted 
out of the river and yp the bank without difficulty, the 
bank forming an incline which assisted in the move- 
ment. Although, as already stated, the cranes repre- 
sented but 40 tons lifting capacity in all, they were 
so skillfully manipulated that the engine was righted 
and placed upon the trucks. 


a 
PAST, PRESENT, AND FUTURE OF THE CHICAGO, 
AURORA, AND ELGIN RAILWAY. 


In tne upper illustration three styles of cars for 
street railroad service are represented. That on the 
left is the familiar horsecar of only a few years ago. 
The type is still built, and the car photographed is one 
of a lot recently shipped to the city of Merida, Mexico. 
The design is one which represents the latest achieve- 
ment in horsecar practice, although for northern cli- 
mates a raised roof would usually be added. Street 
ears of this general design, and mounted on the 


PE. Mmrin’g Fine 


— SR re ae 
_ Dae Seah re — aan y 
——— — ae nest 


eS 


Present, 


ApRIL 25, 1903. 


running gear illustrated, were once in common use 
throughout the United States. 

The central car is one with which the public is 
generally acquainted. It is the standard high-speed 
city and suburban electric car of the day. Most resi- 
dents of New York who have had occasion to go to 
New Jersey have had experience with the speed and 
easy-riding qualities of these North Jersey double- 
truck cars. Large, comfortable, and roomy, they are 
apparently all that could be desired, and are now the 
latest thing in street railroading. They represent, 
very perfectly, the ‘“Pres- 
ent.” 

The car on the right 
shows what we may ex- 
pect in the immediate fu- 
ture. It is one of a large 
number in course of con- 
struction for the Aurora, 
Elgin, and Chicago line 
A car of this type recently 
ran from Chicago to Au- 
rora—a distance of 35 
miles—in 34 minutes, or 
at a speed of nearly 62 


miles an hour, including 
several slow-downs. The 
lower illustration repre- 


sents the first shipment of 
ten of this type of cars, 
built by the John Stephen- 
son Company. The floor 
frame is of steel, on 
which a body of wood is 
mounted. There are two 
compartments in each car, 
one of which is the 
smoker, and the other for 
the ordinary passenger ser- 
vice. Between them comes 
a toilet room. The ends 
are completely vestibuled, 
and arranged in a manner 
somewhat similar to those 
of steam coaches. For the 
interurban service the 
third rail is used, but within the city limits, where 
they use the street railroad tracks, the cars are pro- 
vided with the usual trolley pole at each end. Run- 
ning, however, in pairs, they are all provided with end 
entrances. The cars without electrical attachments 
are used as trailers. These cars have been designed 
and built to maintain a speed of 70 miles per hour 
and upward. 
—_———_ o-+ 0 +o i 

The Delaware & Lackawanna Company has made 
preparations to establish a great electrical power house 
at its Hampton colliery in Keyster Valley. Power 
will be supplied to the sixteen colleries in that region. 
About a thousand mules and many drivers and other 
employes will be dispensed with. Instead of oil lamps, 
electric lights will be used. The Lackawanna has for 
some time been experimenting with electric drills and 
cutters in its Bellevue colliery, and has found them 
to work in an eminently satisfactory manner. I!t 
has an electrical breaker at the Auchincloss colliery, 
Nanticoke, which has given the utmost satisfaction, 
and it is only a matter of a short time before electric 
breakers will be established throughout the company’s 
entire system. 
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THE EVOLUTION OF THE CHICAGO, AURORA, AND ELGIN RAILWAY. 


FIRST SHIPMENT OF HIGH-SPEED ELECTRIC RAILWAY CARS FOR THE AURORA, ELGIN AND CHICAGO RAILWAY, 
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MODERN DEVELOPMENT OF THE STEAM 
TURBINE. 
BY FRANK C. PERKINS. 

Lately there has been a vast amount of work done 
both in this country and in Hurope in connection with 
the development of 
steam turbines. That 
the most prominent en- 
gineers in England, Ger- 
many, Switzerland, 
France, and America 
have unbounded faith 
in the future of the 
steam turbine, particu- 
larly in connection with 
electrical power plants, 
is shown by the fact 
that the greatest elec- 
trical manufacturers in 
each of these countries 
have recently taken up 
this type of steam prime 
mover, and are now in- 
stalling turbo-dynamos 
in sizes up to 5,000 kilo- 
watts. It is not sur- 
prising that the steam 
turbine is meeting with 
such favor, when its 
high efficiency, its low 
cost, and the small 
space it occupies are 


Scientific American 


fits, but still no great tendency to leakage. The Cur- 


tis steam turbine, which is being developed in Am- 
erica by the General Electric Company, also employs 
a series of impulse wheels for obtaining the neces- 
sary moderate speeds required. 


This turbine in a 
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compared with the high- 


power, slow-speed steam 


engines which are now 
directly connected to en- 
ormous fly-wheel alter- 
nators. It is frankly 
acknowledged by emi- 
nent steam and electric- 
al engineers that there 
is a great probability 
that the immense com- 
pound and triple-expan- 
sion slow-speed engines, 
with their large revolv- 
ing field alternators, 
which have been so extensively installed up to the pre- 
sent time, will soon become obsolete, their place being 
taken by the comparatively small steam turbo-alterna- 
tors now being developed by the leading American 
and European manufacturers. 

The Rateau steam turbine is being introduced in 
France by Sautter, Harle & Co., of Paris, and in Swit- 
zerland and else- 
where by the Mas- 
chinenfabrik Oer- 
likon, of Oerlikon, 
near Zurich. The 
steam turbine de- 
signed by Prof. 
Rateau consists of 
a number of La- 
val or Pelton 
wheels arranged 
in series on a 
shaft, each of 
which revolves in 
a separate cham- 
ber, and the 
whole forming a 
multiple-step im- 
pulse turbine, the 
steam being con- 
veyed to the vanes 
on the wheels by 
distributing noz- 
zles which are 
fixed, and the ex- 
pansion taking 
place in the lat- 
ter. There are 
two sizes of 
wheels in the tur- 
bine, one of a sys- 
tem of fifteen 
smaller wheels, 
and another of 
ten wheels which 
are larger in dia- 
meter. The steam 
leaves each of the 
chambers at but 
little lower pres- 
sure than that at 
which it enters, 
the impulse due to 
the velocity of the 
steam particles 
being imparted to 
the vanes, while 
there are no close 
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DIAGRAM SHOWING SMALL FLOOR SPACE OCCUPIED BY THE CURTIS VERTICAL TURBINE. 


thoroughly practical and highly efficient state is said 
to be about ready to be placed upon the market, and 
its great simplicity, small size for a given output, 
and low cost in comparison with the large steam en- 
gines now in use, bespeak for it a great future. A 
horizontal type of the Curtis steam turbine has been 
in operation for some time at the power house of the 


PARSONS 100 K. W. CONTINUOUS-CURRENT TURBO-DYNAMO ; 220 VOLTS; 3,500 REVOLUTIONS. 


A PARSONS TURBO-DYNAMO WITH UPPER CASING REMOVED, 
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General Electric Company, at Schenectady, aud it is 
fair to suppose that its efficiency and general operation 
have been highly satisfactory, as a number of steam 
turbines are now being constructed by this company 
in their works in sizes up to 5,000 kilowatts. These 
turbines are of the ver- 
tically revolving type, 
the alternators being 
mounted on the top of 
the same. The floor 
space occupied by the 
5,000 kilowatts unit, as 
well as the size of the 
alternator direct con- 
nected to the turbine, 
are so small as to cause 
wond=r to the engineer 
when gazing at the 
same time at the 60-foot 
revolving field  alter- 
nator, supplying only 
3,500 kilowatts at 70 
revolutions per minute. 

The buckets of these 
steam turbines are cut 
from the solid steel by a 
specially designed ma- 
chine tool, instead of be- 
ing fastened to the re- 
volving part by mechan- 
ical means. The tur- 
bine was invented by 
Charles G. Curtis in 
1896 and 1897. In the 
application of Mr. Cur- 
tis of August 4, 1896, he 
says: “The object I 
had in view is to pro- 
duce an elastic-fluid tur- 
bine in which the steam 
is delivered simultane- 
ously to an entire annu- 
lar range of relating 
This I accom- 
plish by the employment 
of an annular delivery- 
nozzle expanding or di- 
verging in the direction of flow of the fluid and convert- 
ing the ‘pressure of the fluid largely into velocity before 
it strikes the first set of movable vanes. The movable 
vanes consist, preferably, of two or more sets mounted 
upon the periphery of the drum and separated by inter- 
mediate annular sets of stationary vanes which are 
mounted upon the shell. The annular working pas- 
sage—i. e, the 
passage through 
the movable and 
stationary vanes 
between the dis- 
charge of the noz- 
zle and the ex- 
haust—is_ enlarg- 
ed or expanded in 
the direction of 
flow of the fluid, 
so as to accommo- 
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date, without 
choking,. the in- 
creased velocity 


as it progresses 
and also to com- 
pensate for and 
overcome the ef- 
fects of frictional 
retardation and 
the tendency to 
reconvert velocity 
into pressure by 
eddy - currents, 
etc.” 

The elastic-fluid 
turbines  patent- 
ed by Mr. Cur- 
tis, under date 
of September, 
1897, are adapted 
to be used either 
as condensing or 
non - condensing 
engines, by utiliz- 
ing the _ elastic 
fluid at different 
ratios of expan- 
sion. In one of 
these designs, his 
turbine is divided 
into two _ parts, 
mounted upon a 
common shaft, 
one of such parts 
being adapted to 
convert into vis 
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viva the pressure of elastic-fluid from the initial pres- 
sure down to approximately atmospheric pressure, and 
to transforni it into mechanical power, and the other 
part is adapted to convert into vis viva the pressure 
of the elastic fluid from atmospheric pressure down 
to the pressure of a vacuum-exhaust, and to transform 
the same into mechanical power. 

The Massachusetts electric companies are to install 
Curtis turbines and generators built by the General 
Electric Company in units of 500 kilowatts and 2,000 
kilowatts with a total output of more than 30,000 horse 
power in their new power stations. The 3,000 horse 
power Curtis vertical turbines to be installed operate at 
a speed of 750 revolutions per minute, the steam 
pressure at the nozzle being 175 pounds per square 
inch. The alternators mounted upon the top of the 
steam turbines and directly connected generate a three- 
phase current of a frequency of 25 cycles and a pres- 
sure of 138,000 volts. The 1,000 horse power turbines 
operate at a speed of 1,800 revolutions per minute and 
have a total height of about 1214 feet, including the 
generator, while the diameter at the base is 7 2-3 feet. 
The alternators driven by the Curtis turbines at the 
Newport Station are three-phase machines and generate 
a current of 2,500 volts pressure, the capacity being 
500 kilowatts. The diagram on the preceding page shows 
the general outline and small floor space occupied by 
the vertical turbines and alternators. The total height 
from the bottom of the foundation is about 18 feet, 
the foundation being 5% feet high and 11 feet in dia- 
meter at the base. It is of brick construction and 9 
feet in diameter at the top while it rests upon a cement 
bed 1144 feet thick. ‘fhe Newport Station is designed 
to have four steam turbo-alternators of 1,000 horse 
power each, which will be supplied with steam from 
Aultman & Taylor water-tube boilers. The steam en- 
ters the top of the turbines and exhausts from the 
bottom through a pipe 1 foot in diameter. The plant 
will bé utilized as an electric railway power house as 
well as for supplying current for lighting. 

The large 2,000 kilowatt General Electric turbo-al- 
ternators weigh about 95 tons each and have a total 
height of nearly 20 feet, the diameter at the base be- 
ing 12 feet. These machines, generating a three-phase 
alternating current of high potential, are capable of 
taking care of an overload double their normal output 
for a short time, and the turning moment is far su- 
perior to that of the ordinary slow-speed fly-wheel en- 
gine generator. These machines are to be installed 
at power stations owned by the Massachusetts Electric 
Companies at Danvers, Mass., Quincy Point, and Fall 
River, each having a capacity of about 10,000 horse 
power. The current will be utilized for operating sev- 
eral hundred miles of electric railway on the Boston 
and Northern and Old Colony Divisions, now taken 
care of by a score of small power stations. 

The saving of space in a large power station using 
the vertical type of steam turbo-alternators will with- 
out doubt be even greater than when the long hori- 
zontal turbo-alternators are employed. A comparison 
of the space required by a 100,000 horse power plant 
using the General Electric turbines and the immense 
vertical and horizontal compound and triple expansion 
slow-speed engines and revolving field alternators of 
large diameter, will go a great way toward the adop- 
tion of these new high-speed units. This is especially 
true in power stations where the cost of land is very 
high, and the other savings of the steam turbine, such 
as oil, labor, and repairs, should make the brilliant 
future of this new and yet old prime mover a fact. 
From all accounts the efficiency is also equal to or 
greater than the best reciprocating engine, especially 
when the highest superheated steam is used. 

The Parsons steam turbine is being developed and 
introduced in America by the Westinghouse Hlectric 
and Manufacturing Company, and in England by the 
British Westinghouse Company as well as by C. A. 
Parsons & Co., while in Switzerland it is being manu- 
factured by Brown, Boveri & Co., of Baden (Aargau). 

In America a number of 300-kilowatt steam turbines 
have been in successful operation for some time in 
the power plant of the Westinghouse Air Brake Com- 
pany. These machines operate at a speed of 3,600 revo- 
lutions per minute, and are directly connected to bi- 
polar alternators, having a frequency of 60 cycles per 
second. Among the many other installations of the 
Westinghouse-Parsons steam turbo-alternators may be 
mentioned those at the power plant of the Hartford 
Electric Light Company. These consist of 2,500 horse 
power Parsons turbines directly connected to Westing- 
house 1,500-kilowatt 60-cycle 2-phase alternators. These 
are six-pole machines supplying a current of 2,400 volts, 
and operating at a speed of 1,200 revolutions per min- 
ute. The weight of the revolving part is 14 tons, while 
the total. weight of the unit is 90 tons, and its length 
nearly 34 feet. 

Among the important plants in England in which 
Parsons steam turbines have been in successful oper- 
ation for some time, should be mentioned the four 75- 
kilowatt units in the original Fourth Banks Station, 
each of which operates a 2,000-volt single-phase alter- 
nator, having a frequency of 80 cycles per second. 


Scientific American 


The satisfactory operation of these sets resulted in the 
installation of a number ot other turbo-generators in 
this plant having a total capacity of 3,000 kilowatts. 
These machines were of various sizes up to 500 kilo- 
watts each, the dynamos being of both direct and al- 
ternating current types. In the new Close works of 
the Newcastle and District Electric Lighting Com- 
pany, several turbo-dynamos, having a capacity of 1,000 
kilowatts each, have been installed, while provision is 
made for increasing the capacity to 12,000 kilowatts. 
These 1,000-kilowatt Parsons turbines operate at a 
speed of 1,800 revolutions per minute, and are directly 
connected to two continuous-current generators sup- 
plying direct current at 500 volts pressure. 

The sizes of the steam turbine unit have been rap- 
idly increasing, and many are now being constructed 
both in this country and in Europe for an output of 
5,000 kilowatts each. The British Westinghouse Elec- 
tric Manufacturing Company are now building and 
installing a number of these large units, driving three- 
phase alternators, which supply current at 10,000 volts 
pressure. These machines will be utilized in the elec- 
tric generating station of the Metropolitan Railway of 
London, the current being transmitted to various sub- 
stations, and there changed by rotary converters to a 
continuous current for use on the railway motors. 

The Brown-Boveri-Parsons steam turbines and dyna- 
mos have been quite largely installed in Europe and 
range in size from 100 kilowatts to 2,000 kilowatts. 
One of the smaller units consists of a 100-kilowatt con- 
tinuous-current dynamo directly connected to a Par- 
sons turbine operating at a speed of 3,500 revolutions 
per minute. The generator supplies a direct current 
of 220 volts and is very similar to ordinary direct-cur- 
rent machines, except that a small number of poles are 
employed, and the diameter of the machine is small, 
while the armature is much longer than with ordinary 
direct-current types. It has been found difficult to 
construct a machine which will not spark at variable 
loads, on account of the small number of poles and 
high speed required. The Swiss engineers, however, 
have overcome this difficulty by employing a ‘compen- 
sating winding which counteracts the magnetic field 
produced by the armature winding. 

In a comparison of a 400 horse power steam turbine 
and a compound steam engine of about the same out- 
put, it was found that the steam consumption per kilo- 
watt hour was 10.5, with an output of 400 brake horse 
power for the steam turbine, while the steam consump- 
tion per kilowatt hour was 12.25 kilogrammes with 
the steam engine, the output being 420 brake horse 
power. The steam engine operated:at a speed of 150 
revolutions, and had an efficiency of 86 per cent, the 
output in kilowatts being 284, while with the steam 
turbine at full load, the output was 270 horse power. 
The curves and data of this test also show that the 
steam turbine when operating at half load, or 200 horse 
power, had a steam consumption of 11.4 kilogrammes 
per kilowatt hour, while the compound steam engine, 
with an output of 211 brake horse power, hac a steam 
consumption of 13.3 kilogrammes per kilowatt hour. 
In a similar test, comparing a 600 horse power com- 
pound steam engine with a steam turbine of the same 
capacity, Qperating an alternator of 400 kilowatts ‘ca- 
pacity and 2,000 volts, it was found that the steam 
engine had a_ steam consumption of 13.4  kilo- 
grammes per kilowatt hour, the output being 670 
horse power and the speed 125 revolutions per 
minute. The steam turbine operating at a speed 
of 3,000 revolutions per minute, with a _ pressure 
of 7.5 atmospheres, had a steam consumption of 
10.5 kilogrammes per kilowatt hour, the output be- 
ing 600 horse power. The steam consumption of the 
compound engine at half load, or 305 horse power, was 
found to be 16.2 kilogrammes per kilowatt hour, while 
the steam turbine had a steam consumption of 12.8 
kilogrammes per kilowatt hour, the load being 300 
horse power. The curves of the comparison of steam 
consumption of the turbine alternator and generator 
driven by reciprocating engines show that the steam 


. consumption at practically all loads was greatly in 


favor of the steam turbine, while the actual steam con- 
sumption for the steam turbine was in nearly every 
case lower than that guaranteed by the Swiss engi- 
neers. 

The amount of oil used in lubricating a steam turbine 
is very much less than that needed for ordinary steam 
engines, as the bearings are practically the only por- 
tion of. the outfit which require lubrication. The actual 
cost of the oil for even the largest units is guaranteed 
to be so small by the best makers of steam turbines, 
as compared with the oil required for the high power 
steam engines, as to be hardly worth mentioning. 

The governor on the Parsons steam turbine, as con- 
structed by the Swiss engineers, is very close in its 
regulation. The effect of the Parsons governor is to 
change the duration of the periodic puffs of steam. 
According: to the tests of a 400-kilowatt turbine alter- 
nator, it was found that the sudden dropping from 
three-quarter load to no load caused a variation of 
but about 21%4 per cent in the speed. The variation in 
voltage when this alternator was supplying about 200 
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kilowatts and suddenly was operated at no load was 
only about 80 volts in 2,000, the speed being increased 
only about 30 revolutions, with a normal speed of 3,000 
revolutions per minute. 
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LAUNCH OF THE “RELIANCE.” 

Contemporaneously with the publication of our spe- 
cial Yachting and Automobile number, the new cup 
defender “Reliance” was having her first taste of salt 
water, and the new challenger “Shamrock III.” was 
engaged in one of her most successful trials against 
“Shamrock I.” In the issue referred to, we so fully 
described the design and construction of “Reliance,” 
that it is not necessary to do much more now than 
point out how completely the photographs of the boat 
which we herewith publish agree with that account of 
the yacht. 

The events of the yachting seasons of 1901 and 
1902, and the performance of certain very successful 
tracing craft in those two years, notably the cup 
yacht “Independence,” and the sister boats ‘Neola” 
and ‘Weetamoe,” which more than saved their time 
on the Herreshoff 70-footergs last year, rendered it 
pretty certain in the judgment of the yachting 
“sharps” that, when the folding doors of the Herres- 
hoff building shed were opened, there would pass 
cut through them a vessel of very extreme type. 
Consequently the exaggerated proportions of the for- 
ward and after overhangs of the new boat, as shown 
in our illustrations, caused no surprise, even though 
they are the work of such cautious and conserva- 
tive builders as the Bristol firm. 

In view of the rather demonstrative merriment 
which greeted the appearance of “Independence,” with 
her hard turned bilges, her blunt forward and after 
waterline, and her huge overhangs, each some 25 feet 
in length, it must have been something of a shock to 
sliding down the ways on 
which the wholessme models of “Columbia” and “Con- 
stitution” made their first bow to the public, a boat 
which so far out-Heroded Herod, that her overhangs 
divide up nearly 60 feet of the overall length of the 
yacht between them. 

At the same time it must be admitted that, with all 
her exaggerated proportions, the boat bears a strong 
family likeness to the modern Herreshoff boats; and 
there is no denying that in drawing out her lines to 
such extreme length, Herreshoff has produced an ex- 
tremely handsome craft. As we explained in our pre- 
vious issue, the hard turn of the midship sections at 
the bilges is softened out gradually as the forward 
and after ends of the waterline are reached, with the 
result that the overhangs themselves are very sym- 
metrical and show a sweetness of modeling which 
goes far to redeem their disproportionate length. The 
deckline does not flow toward the bow and stern with 
so flat a curve as has been customary in earlier Herres- 
hoff boats, with the result that when the yacht is 
heeled, she will take a very long bearing, and there 
will be no hard spot or shoulder to pile up the water 
when the vessel is driven at high speed—as happened 
in the case of “Shamrock II.,” and even more notice- 
ably in “Independence.” The great beam of ‘“Reli- 
ance,” and the fact that her waterline is full, proves 
that her wetted surface will be very large; and while 
the small deadrise and long flat floor will give her 
great initial stability, they will render it somewhat 
difficult to get her to heel to her sailing lines in 
light winds. These characteristics combined will ren- 
der her relatively less speedy in light weather, par- 
ticularly if there is a troubled cross sea running. But 
with every added pound in the pressure of the wind, 
and every added angle of heel, the boat, to our 
thinking, will show great increase in speed, and even 
in spite of the excellent work which is being done by 
“Shamrock III.,” on the other side, she should prove 
to be the fastest 90-footer afloat. 

One of the most striking features in the boat is the 
long drawn-out bow which projects nearly thirty 
feet beyond the waterline. Only a small proportion 
of it can be utilized for gaining sailing length; for 
“Independence” at thirty degrees heel only added five 
feet of length forward, and she was even flatter 
than “Reliance.” Driving into a head sea, she will 
take the seas a little earlier but not so much earlier 
as to compensate, one would think, for the carry- 
ing of so much added bow weight at a height of 
eight or nine feet above the water. Many yachtsmen 
will wonder why the bow was not made shorter rela- 
tively to the stern; for in a low, long stern such as that 
of “Reliance,” every foot of length can be utilized. “Re- 
liance,’”’ however, is regarded even by her designer as 
something of an experiment, and only the actual test 
in a jump of a sea off Newport: or Sandy Hook can de- 
termine the value of such an extreme bow. 

When the new craft was fairly afloat, it looked as 
though she might sit a little low in the water when 
her spars, sails, anchor, crew, etc., which will weigh 
about 19% tons, were put aboard; and although her 
full waterlines give her great buoyancy, it is not prob- 
able that much, if anything, can be gained by a short- 
ened waterline when she comes to be measured. 
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Unquestionably the new cup defender is the most 
interesting 90-foot racing yacht that Herreshoff has 
built. She is certain to be fast, and under certain 
conditions extremely fast. Judged on her lines, 
power, and huge sail plan, she should beat “Sham- 
rock III.;” but the latter boat, up to the hour of her 
disaster, was certainly doing wonderful work against 
“Shamrock I.,” herself a greatly improved boat. 

—_—_—_—___~® + ©» -~@ 
Where the Mississippi Floods Originate. 

Those who look upon the great yellow river that 
flows past the city of New Orleans, never realize what 
a vast flood of water and what an enormous assem- 
blage of forces are concentrated in its movement. 
The area drained by this river and its tributaries 
equals one-third of the territory of the United States. 
This area may be divided into the following drainage 
basins, with their respective areas: 


Sq. miles. 
The Missouri River .................. 518,000 
The upper Mississippi ................ 169,000 
The Ohio River ...................0.. 214,000 
The Arkansas and White.............. 189,000 
The St. Francis River................ 10,500 
The Red River ................000 eee 97,000 
The Yazoo River ................00005 13,850 
The small tributaries................. 28,688 


This immense area covers some twenty-eight States 
of the Union, extending from the 35th to the 50th 
parallel. of latitude, and from the 79th to the 114th 
meridian of longitude. Although the greatest tribu- 
taries come in from the West, draining as they do the 
wide regions extending to the Rocky Mountains, fortu- 
nately for the people along this mighty river the rain- 
fall over that region is small; otherwise the Mississippi 
Valley would be wholly untenable. If the Missouri, 
which is 3,000 miles long, carried as much water in 
proportion as does the Ohio, which has a length of 
only 1,200 miles, the main river would. be five times as 
great as it is. 

The Ohio is the chief factor in producing a flood, 
but alone its waters are comparatively harmless when 
they get into the main river. When they are sup- 
plemented by freshets out of the Arkansas and the 
Red, however, tney become dangerous. The upper Mis- 
sissippi is only to be feared when its frozen waters 
break into a thaw earlier than usual. The Missouri 
waters seldom come before June. 

——~9 +9 > @— -—- - -. —— 
‘The Current Supplement, 

The current SUPPLEMENT, No. 1425, opens with an 
archeological article on the construction of the Roman 
camp at Lambessa. The article is well illustrated by 
two handsome photographs. “New Stereopticon Ap- 
paratus” is the title of a description of new projecting 
devices used in France. M. A. Dastre tells much that 
is instructive of salt and its physiological uses. The 
rug industry of the Caucasus and of the Transcaspian 
countries is described in a picturesque account. By 
far the most important electrical article in the issue 
is that by Emile Guarini on the “Development of the 
Marconi System of Wireless Telegraphy,”’ which article 
is to be continued through three numbers of the Sur- 
PLEMENT. Each installation will be fully illustrated 
with diagrams and photographs. Don Maguire presents 
a vivid picture of the terrors of Death Valley. Alcohol 
figures prominently these days as a fuel. For that 
reason two articles, one on the use of alcohol as a 
fuel and illuminant, the other on the results of tests 
of alcohol motors in Germany, should not be without 
interest. A new process for making briquettes is des- 
cribed. M. A. Verneuil’s paper on the artificial produc- 
tion of rubies by fusion is published. 

> 8 
Excavation of Prehistoric Bones. 

Prof. Warren Morehead, of Phillips Academy, Ando- 
ver, Mass., has discovered on a farm east of Hopkins- 
ville, Ky., what is presumably the burying ground of 
a prehistoric people. Ten skeletons in a fair state of 
preservation were exhumed. The bones are probably 
those of an extinct race of mound builders. The skele- 
tons were discovered in receptacles built of flat stones. 
Stone utensils were also found. 

OO 

A Scottish power scheme of great interest is that 
which has been recently approved by the British Par- 
liament, and which will soon be under way. It is pro- 
posed to generate electricity in the vicinity of the 
coal mines, and to transmit it to the city of Glasgow 
and industrial establishments along the Clyde in the 
neighborhood of that city. Three generating plants 
will be established, located at Yoker, Motherwell, and 
Crookston, and the ultimate capacity of this trio will 
be 25,000 horse power. The two first mentioned will 
be built at once, but the initial installation will 
be only about half of the total contemplated. 

a an A ee - 

The Maryland School for the Blind has issued the 
first general dictionary ever published for the use of 
the blind. The work comprises 18 volumes, and con- 
tains definitions of 40,000 words. 
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Correspondence, 


Bird Catching by a Snake. 
To the Editor of the ScIENTIFIC AMERICAN: 

Allow me to add a chapter to your late article on 
snakes. Some thirty years ago a Shoshone Indian 
told me that arattlesnake used the rattles on his tail to 
catch birds. In less than two hours I saw an illustra- 
tion of it. The snake hides himself in the tall grass 
and imitates the buzzing of a bee. The insectivorous 
birds, such as the phebe and kingbird, are attracted 
by the sound, and become an easy prey for his snake- 
ship. I have seen rattlesnakes concealed in the dense 
foliage of trees twenty feet from the ground practis- 
ing the same deception on the birds and getting the 
bird every time. G. A. FITCH. 

Reading, Cal., March 22, 1903. 


et pp 
Clouds of Pollen Dust in the South. 


To the Editor of the ScientTiric AMERICAN: 

In your issue of this date reference is made to a 
shower of volcanic dust that fell in the city of Athens, 
Ga., March 17. 

Similar showers fell in this district. It is a common 
occurrence in all the great pine belts when their 
pollen is blown about in clouds. I send you samples 
of this dust as it falls from the flowers, and evidence 
of its deposit on leaves that floated in ditches. 

Closer investigation might identify the Georgia 
shower as the result of a similar cause. 

Biloxi, Miss., April 4, 1903. JAMES BRODIE. 

[Our correspondent is undoubtedly correct in his 
theory. Letters have been received from correspond- 
ents in other parts of the South confirming his state- 
ment. 
pondent' closely 
phur.—Eb.] 


resembled finely powdered  sul- 
oe 


Manganese on Manhattan Island. 


To the Editor of the SclENTIFIC AMERICAN: 

In the spring of 1901, while noticing some geological 
cenditions on Washington Heights in Manhattan Bor- 
ough, I found on 146th Street, between Broadway 
and Amsterdam Avenue, some sharp points of schist, 
so black as to be noticed even from a distance. At first 
sight I thought they were smoked by bonfires, but after 
special attention I found them too many in number and 
varieties and in impossible locations for such an ex- 
planation. On closer examination they were found to 
be thin weathered incrustations of schist, varying 
from yellowish-brown to jet black, and they were found 
not only in that neighborhood, but almost all over the 
Heights at certain points on fresh-cut surfaces well 
exposed to the sun. 

About two months before this, I had already found 
at 161st Street and Broadway, a bluish-black mineral 
which seemed to be psilomelane or wad by the out- 
ward look, and had kept specimens in my collection. 
Thought about this mineral and the black incrusta- 
tions of the schist suggested to me that I test them 
chemically by a few drops of hydrochloric acid and 
petassium iodide and starch test paper. The test 
proved the mineral and specimens from the black 
incrustations to be wad or black oxide of manganese. 
This was a sufficient hint to suggest the existence of 
silicate of manganese in the schist, which being de- 
cemposed must be found deposited as wad somewhere 
on the island or in the harbor. I followed that, too, 
and at many fresh cuts found the schist plainly show- 
ing the rhodmite (MnSiO,) or tephroite (MnSiO,) 
while their decomposition could be noticed at different 
points, according to the length of the time of their ex- 
posure, in different shades of bluish-gray or red to 
brown and black. According to my very limited ob- 
servation, there are two traces of decomposition of 
the oxide on the Heights, one at a crevice of the schist 
between 161st and 162d Streets, on the east side of 
Broadway, whence a specimen can be seen at the 
Museum of New York University, and the other in a 
glacial sandy deposition at 158th Street and Broadway, 
about six feet below the surface. The main deposi- 
tion must be sought for elsewhere. It may be under 
some glacial debris on the island or in the harbor. 

Manganese oxide being one of the most valuable 
minerals of the day, it is well worth the special atten- 
tion of the city surveyors to locate the main deposi- 
tion if possible. M. A. YESHILIAN. 

New York City. 

a 
A Scheme for Pumping Water 380 Miles in 
Australia. 
To the Editor of the ScrENTIFIC AMERICAN: 

On Monday, January 19, there was opened at Kal- 
gurli, West Australia, what is claimed to be the longest 
and biggest pumping scheme in the world. The plant, 
which is now in full working order, will pump 5,000,000 
gallons of water daily, 387 miles, from the Helena reser- 
voir near the sea, to the big terminal reservoir at 
Bulla Bulling in the heart of the gold fields. To do 
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this there are over 380 miles of 214-foot pipes, with 
twenty pumping stations along the route, at which six- 
ty-five big pumping engines are. in use. 

The work has been made necessary by the great 
scarcity of water on the famous Kalgurli and Cool- 
gardie gold fields. This district, which is over 400 
miles inland, and which embraces such big mines as 
the “Great Boulder,” “Ivanhoe,” ‘Lake View Consols,” 
and ‘“Association’—whose output of gold is measured, 
not by ounces, but by tons—has a very scanty rainfall, 
no rivers, and no fresh water lakes. Even the water 
in the wells is almost always salt or brackish and un- 
fit. for general purposes. The residents, therefore, have 
had only two methods by which to supply their wants 
—dams to catch the surface water, and condensing 
plants by which the salt and brackish water was puri- 
fied. The first of these was unreliable and the second 
expensive. 

In 1895 the then Premier of the State, Sir John For- 
rest, during a trip, made in very hot weather, to the 
gold fields, saw plainly that, with the growth of the 
district, a good and reliable water supply was an 
absolute necessity. Out of this trip came the present 
scheme. The great difficulty was the fact that the 
nearest ‘permanent water was 350 miles away, and that 
no supply by gravitation was possible owing to the 
high level of the gold fields. After much surveying 
and exploratory work a pumping scheme was decided 
on, and in 1898 tenders were accepted for the work. 
It speaks well for all concerned that only seven years 
have elapsed between the conception and completion 
of the work. 

The cost of the scheme will total about £ 2,850,000, 
and of course the work of pumping will form a big an- 
nual charge. Some 64,000 pipes were used in the work, 
all being made by-Messrs. Mephan Fergusson’s (Mel- 
bourne) patent locking-bar process, which was illus- 
trated and explained in the ScIlENTIFIC AMERICAN some 
time ago. The manufacture of these pipes used up 
9,000 tons of steel plates, and 4,000 tons of Trinidad 
asphaltum were used for coating them. The pipes are 
laid in shallow trenches, and owing to the great heat 
in the summer, trouble was caused at times by leak- 
age, through expansion. 

At the supply head, Helena, a splendid reservoir has 
been formed in a valley, with a huge weir, by which 
the water is banked back some eight miles. This reser- 
voir impounds 4,600,000,000 gallons, and will be fully 
equal to all demands for very many years. At each of 
the pumping stations, reservoirs with a holding ca- 
pacity of 1,000,000 gallons each have been built, while 
at Bulla Bulling the main terminal reservoir will hold 
12,000,000 gallons. The chief distributing reservoir, at 
Kalgurli, which is the most important gold fields cen- 
ter, holds 2,000,000 gallons. The towns of Bouider, 
four miles from Kalgurli, and Coolgardie, a few miles 
further south, are the other leading centers within the 
immediate supply area. 

Owing to the heavy cost of pumping, the charges 
are heavy. Interest, sinking fund, maintenance and 
working expenses will total nearly £300,000 per an- 
num, reckoning on a supply of 2,500,000 gallons daily. 
To meet this the average charge for watér will be 
six shillings and sixpence per 1,000 gallons. This looks 
heavy, and would be considered oppressive under ordi- 
nary circumstances. But the conditions on the gold 
fields are far from ordinary, and even with this charge 
some of the mines calculate that they will save three 
or four shillings per ton in dealing with their stone. 
If the maximum supply—5,000,000 gallons daily—be 
needed, the charge could be reduced to about four 
shillings per 1,000 gallons. It is believed that, owing 
to the high price of food, it will even be profitable to 
use the water for irrigation purposes on a fair area 
of land. Altogether the scheme is a great one, carried 
through in the face of much opposition and criticism, 
and there is a general hope that it will mark the be- 
ginning of a new era on the gold fields. 

FRANK S. SMITH. 

Noorat, Terang, Victoria, Australia. 

a ee ae el 
Test of the Lebaudy Airship. 

Dispatches received from Europe state that the Le- 
baudy airship made two ascents on the morning of 
April 13. On its first trip the airship covered 19 kilo- 
meters, and attained an altitude of 200 meters. On 
the second trip, made a half hour later, 300 meters 
altitude was attained, and good progress made against 
a strong northeast wind. A description of the air- 
ship has been published in these columns. 
0 

Flooding a Burning Mine With Sea Water. 

Sea water is now used to extinguish the burning 
eolliery of the Dominion Coal Company, Nova Scotia. 
Through a sluice cut from a dam on the shore of the 
ocean, sea water is pouring in at the rate of some three 
and a half million gallons an hour, The pit is flooded 
up to the seventh level, but four more must be reached 
before the fire can be extinguished. In other words, 
450,000,000 gallons of water will be needed, and six 
days’ time required. 
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“SHAMROCK III.” UNDER SAIL. 

From our photograph, which shows “Shamrock 
III.” under sail for the first time after her launch, it 
will be seen that Fife has given her a lofty and rela- 
tively narrow rig. This is 
apparent, even if we make 
allowance in the _ photo 
graph for the fore-shorten 
ing of her boom. Expe- 
rience with the more re: 
cent yachts has shown 
that a narrow and lofty 
rig gives better results 
than one that is low and 
long on the base; for al- 
though the center of ef- 
fort is higher in the lofty 
rig, and the heeling effect 
greater, this is more than 
compensated for by the 
superior ability ef this 
type in driving a yacht 
to windward. No doubt it 
is this feature in the sail 
plan that has much to do 
with the fine windward 
work of the challenger. In 
the formal races and in- 
formal trials in which 
“Shamrock I.” and “Sham- 
rock III.” have met, the 
latter was able not only 
to point considerably 
higher than the older 
boat, but to do so and 
foot faster through the 
water at the same time. 
In running and_ reach- 
ing she is also supe- 
rior to “Shamrock I.,” al- 
though not so strikingly 
so as in windward work. 
In the earlier trials, in- 
deed, she seemed to be 
only just about able to 
hold the older boat in running; but some changes made 
in her trim appear to have brought out the speed of 
the boat when running under spinnaker, and she now 
seems to be consistently faster on this point of sailing. 
It is in reaching that the older boat is best able to 
hold the challenger, but “Shamrock I.” is conceded to 
be very fast in reaching. In the first trial race sailed 
for cash prizes, in which there was a strong induce- 
ment for the skippers and crews of both boats to sail 
their craft for all that was in them, “Shamrock IIIT.” 
won over a triangular course of 34 miles by 6 minutes 
and 10 seconds actual time. The reports of this race 
that have reached this side seem to agree that the 
margin would have been greater, had not a shift of 
wind assisted the older boat. The best work of the 
new boat was on the first round, when she gained 2 
minutes and 31 seconds on a run of 7 miles down the 
wind under spinnakers, and on the second leg when 
she gained 3 minutes 11 seconds in a beat of 7 miles 
to windward. On another occasion, in a 30-mile course 
of 15 miles to windward and return the challenger 
beat “Shamrock I.” by 17 minutes and 26 seconds, gain- 
ing 10 minutes on the 15-mile run down the wind and 
7 minutes on the beat back to the starting point. On 
another trial of 10 miles to leeward and return the 
challenger gained about 2144 minutes down the wind, 
and 6 minutes and 3 seconds during the hour that was 
consumed in beating back 10 miles to the starting 
point. 

There is no denying that these performances on the 
part of a comparatively untried boat indicate that 
the defending American yacht will have a worthy com- 
petitor when they meet outside Sandy Hook. Of course 
their value depends entirely upon the speed of ‘“Sham- 
rock I.,” which is claimed 
by the designer of both 
boats, and by Capt. Wringe, 
who formerly sailed 
“Shamrock I.,” to be faster 
than she was in 1899. 

“Shamrock MIII.,”’ how- 
ever, has just had the mis- 
fortune to be dismasted 
during a squall, as she was 
starting on a trial race off 
Weymouth. The wreck 
was caused by the parting 
of one of the weather 
shroud turnbuckles. This 
accident unfortunately robs 
the challenger of the ad- 
vantage of her early com- 
pletion, and places her, be- 
cause of the delay of the 
sea voyage, one month he- 
hind “Reliance” in her op- 
portunities for tuning up. 
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“SILOXICON ’—A REFRACTORY FURNACE LINING. 


BY ORRIN E. DUNLAP. 
.Mr. E. G. Acheson, of Niagara Falls, has invented 
a process for making a new refractory material which 


NEW CHALLENGER, “SHAMROCK III,” RECENTLY DISMASTED IN THE ENGLISH CHANNEL. 


he has seen fit to call “Siloxicon,” and which has been 
referred to in a note published in these columns some 
time ago. It is an artificially made composition Con- 
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taining silicon, oxygen, and carbon in chemical combi- 
nation; very refractory under high temperatures, in- 
soluble in metals, inert to both acid and basic slags, 
and readily shaped into any desired form of lining 
or article. While siloxi- 
con is self-binding, and the 
use of a binding agent is 
not essential in the man- 


ufacture of articles, it 
can be satisfactorily 
mixed with clay. But 


alone, in powder form, it 
can be moistened with 
water, formed into any 
desired shape, and fired. 
It provides a_ refractory 
composition suitable for 
use as a refractory lining 
for furnaces or converters 
or as a material for fire 
bricks, crucibles, muffles, 
tuyeres, and the like. 

Mr. Acheson found that 
by heating carbon and si- 
lica or material contain- 
ing these substances, 
compounds containing sil- 
icon, oxygen, and carbon 
in chemical combination 
are produced which are 
practical substitutes for 
refractory clays, magnesia, 
lime, and graphite in 
their application to high 
temperatures. While car- 
bide of silicon, carborun- 
dum, is made from carbon 
and silica mixed together 
in such proportions that 
the carbon present will be 
sufficient to reduce the 
silica and form a carbide 
with the freed silicon, Mr. 
Acheson’s latest discovery 
is that when the amount 
of carbon is insufficient for the reduction of the silica 
and conversion of all the confained silicon in carbide, 
the reduction of the silica is incomplete, and a certain 
amount of oxygen is retained in chemical combination 
wito the silicon, and compounds containing silicon, 
oxygen, and carbon are formed. 

The first electric furnace for the manufacture of 
silcxicon has been erected in the plant of the Interna- 
tional Acheson Graphite Company, on the lands of the 
Niagara Falls Power Company, at Niagara Falls. It is 
about 30 feet long, 8 feet wide, and is built up to a 
height of about 6 feet. It is larger than a carborun- 
dum furnace, but shorter than a graphite furnace. 
The walls are erected of brick loosely placed without 
the use of mortar. The raw material used is ground 
coke and sand to which sawdust may be added to in- 
crease the porosity. One thousand electrical horse 
power is used in the operation of the furnace. It is 
Mr. Acheson’s discovery that the manufacture of siloxi- 
con requires that the temperature of the furnace be 
kept below that of the formation of carborundum, as 
at or about that temperature decomposition occurs, 
the silicon and carbon monoxide escaping from the 
furnace as vapor and gas, while the carbide of silicon 
remains in the furnace as carborundum crystals. To 
make it more clear, it may be stated that siloxicon is 
formed at a temperature ranging from 4,500 to 5,000 
degs. F., carborundum at about 7,000 degs. and gra- 
phite at a still higher temperature, estimated. 

The carborundum furnace has a single core, while 
siloxicon is made in a furnace that has multiple 
cores, Which is a feature patented by Mr. Acheson, 
The raw material is heaped about these cores, and 
when the furnace is opened the siloxicon appears in 
a gray-green, loosely cohe- 
rent mass. It is ground ip 
a mill so as to pass 
through a No. 40 sieve. 
In this powdered form it 
is ready for shipment in 
barrels to consumers, the 
present price being about 
four cents per pound. For 
many of the articles that 
will be made of siloxicon 
it will be mixed with from 
10 to 25 per cent of plastic 
clay. The discovery of 
siloxicon solves a problem 
of great importance in 
metallurgical work. It has 
been difficult to get a ma- 
terial that will withstand 


SILOXICON FURNACE. LENGTH, 80 FEET; WIDTH, 8 FEET; HEIGHT, 6 FEET. 
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DOUBLE CORES ARE USED. 


very high temperatures, 
especially when played 
upon by fluxing = slags, 


Such a material must he 
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insoluble in metals and unoxidizable. Siloxicon pos- 
sesses all these qualities. At present most metallurgi- 
cal operations are conducted with high-grade fire clays. 
These have been improved upon by the use of chrome, 
silica, and magnesia, but the best of these fall far 
short of active needs, because of their low melting 
points or the reaction between the slags. As siloxicon is 
formed at a temperature of from 4,500 to 5,000 degs. 
F., it is unaffected by a lower temperature, so that it 
cannot be touched injur- 
iously by the heat of any 
flame or fuel combustion. 
Where oil is used as fuel, 
siloxicon will be received 
as a great boon, because it 
will not melt under the in- 
tense heat thus formed. 

Crucibles have already 
been made of_ siloxicon, 
and if it proves the mar- 
velous success expected in 
this field, it will do away 
with the necessity of go- 
ing to Ceylon for crystal- 
line graphite. The impor- 
tance of this is best illus- 
trated by the fact that in 
1901 the consumption of 
Ceylon graphite in the 
United States amounted ito 
$1,031,289, the greater part 
of this expenditure being 
in the steel crucible work. 

In one of he illustra- 
tions the first furnace for 
the commercial manufac- 
ture of siloxicon is shown, 
while in another illustra- 
tion is pictured the form of siloxicon as it is taken out 
of the furnace. To the left in this illustration will 
be seen two crucibles made cut of the new material. 

—_— ——_»>-+o- as ____—__ 
THE TELEGRAPHONE AND THE BRITISH POST 
OFFICE. 
BY HERBERT C. FYFE, 

I was privileged the other day to witness the working 
of an invention which has already been described in 
these columns and which is likely to prove of immense 
value to many different classes of the community. The 
“telegraphone” is a “recording telephone,’’! that is to 
say, a telephone that records and reproduces messages 
spoken into it. 

The photographs illustrating this article were spe- 
cially taken when the telegraphone was being exhibited 
at a recent conversazione of the Institution of Civil En- 


A LARGE TAPE TELEGRAPHONE FOR RECEIVING 
MANY MESSAGES, 


A DESK TELEGRAPHONE,. 


Scientific American 


gineers. Thanks to the submarine cable, messages can 
be sent to and received from all parts of the earth, and 
the purchaser of a halfpenny evening paper can read 
of events happening in every quarter of the globe. The 


telephone cannot as yet rival the telegraph, but each 
year the distance increases, and telephoning under the 
sea is now possible across the Channel. While the tele- 
phone has done much to facilitate communication in 
cities and large towns, it cannot be denied that there 
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nal wire, cause the telephone to repeat what was said 
in an almost absolutely perfect manner. 

The record can either be permanently kept for fu- 
ture reference or it can be obliterated in such a way 
that the steel wire can be used for fresh messages. 
In the latter case the same magnet is again employed, 
a continuous current being passed around its coils 
by the microphone battery, whereby turning the wire 
past the magnet as before, all trace of the record is 

removed. When very long 


USING THE TELEGRAPHONE AS A PHONOGRAPH. 


are many drawbacks connected with its use. Nothing 
is more annoying to find, after you have succeeded in 
“getting through” to the person to whom you wish to 
speak, that the individual in question is “not at home” 
or “busy.” The telegraphone records the message, so 
that it can be read by the recipient after he has re- 
turned or is no longer “busy.” 

The advantages of the telegraphone over the tele- 
zraph are many. It is much easier to speak than to 
vrite, and the telegraphone does your writing for you. 


‘The message takes less time to go, there is no chance 


for mistake, because your words are automatically 
recorded, and you can make your message so private 
that it is known only to the person for whom it is in- 
tended. The telegraphone, as readers of 
the Screntiric AMERICAN know, is the 
invention of Herr Valdemar Poulsen, 
a Danish eléctrician, ena was exhib- 
ited at the Paris Exhibition of 1900. 

Briefly, the Poulsen telegraphone 
enables a telephonic conversation tc be 
permanently recorded on a steel wire 
and reproduced at any time. 

The manner of working is as fol- 
lows: A steel wire or a steel band is 
moved by any suitable means at a 
considerable velocity between’ the 
poles of a smali electro-magnet. 

The steel wire is wound on a cylin- 
drical drum and receives the record 
in the form of magnetization induced 
on it by a small two-pole electro-mag- 
net which is used in place of the tele- 
phone receiver of an ordinary tele- 
phone circuit. The magnet travels 
along horizontally, touching the steel 
wire, while the cylinder revolves as 
in a phonograph. 

On speaking into a telephone trans- 
mitter joined on the circuit at one end 
of the line, the undulatory currents 
set up on the transmitter react upon 
the electro-magnet and cause a con- 
tinuous variation in the direction and 
in the degree of magnetism at the 
poles of the electro-magnet. 

These variations are permanently 
recorded on the steel wire as it rushes 
by, and when the message is complete, 
the steel wire retains a definite rec- 
ord of what has taken place in the 
shape of a continuous series of trans- 
verse magnetized lines varying 
throughout in their polarity and in 
their strength. On connecting a tele- 
phone receiver to the electro-magnet. 
and again starting the steel wire on 
its course, this magnetized wire gen- 
erates electric currents in the coils of 
the superimposed magnet as it passes 
between its poles, and these electric 
currents, which are the exact counter- 
part of those generated by the origi- 
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messages require to be 
sent, a special “steel rib- 
bon telegraphone” is re- 
quisitioned. In this a flat 
stee: ribbon is employed, 
and run off from one reel 
to another, across. the 
poles of the electro-mag- 
net. As in the case of a 
phonograph, the cylinder 
may be turned by hand, by 
clockwork or by a motor. 
The cylinder on which the 
wire is wound is 140 mm. 
in diameter, 265 mm. long. 
On it are 150 turns of steel 
piano wire, 1 mm. diam- 
eter and 1.2 mm. pitch. 

The articulation of the 
telegraphone is almost per- 
fect and a vast improve- 
ment over that of the 
phonograph. The voice is 
reproduced quite clearly 
and free from disturbing 
noises. Mr. Poulsen says 
that a message, speech, 
songs, etc., inscribed on 
the wire may be reproduced indefinitely without any 
perceptible diminution in clearness; the tone of the 
voice remaining perfectly distinct. 

Sir William Preece, at a recent meeting of the In- 
stitution of Electrical Engineers, said that the great- 
est novelty in the telegraphic and telephonic line that 
he had recently seen was the telephone of Mr. Poulsen. 
It was, he said, a very marvelous thing, and bound 
to come into use. “It is not only in itself,’ said Sir 
William, “beautifully designed and based on beautiful 
principles, but it is one of those things that is going 
to open the eyes of all our physicists, scientists, and 
theoretical men on the question of the molecular char- 
acter of magnetic and electric operations.” 


A, endless steel tape ; B, wiping-out magnets ; C, recording electro-magnets ; D, reproducing 


magnets ; E, electric motor, 
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The man of business who has to leave his office for 
a time simply places the telegraphone in its place and 
goes away. When he returns he finds that all the 
messages that have come for him have been recorded 
with absolute fidelity on the steel band, and he has 
only to connect the telephone receiver to the instru- 
ment and hold the receiver to his ear to hear the 
words that have been spoken days or weeks before. 
Such records will be of great value, for at present 
confusion and trouble have arisen from the fact that 
verbal messages or orders have to be relied upon. Be- 
sides, it is often very inconvenient to leave one’s work 
or interrupt an interview to attend to the telephone. 

In an article which he recently contributed to the 
Electrician, Mr. Poulsen hinted that it would be possible 
for the telegraphone to record several messages at 
once and to reproduce them all separately afterward. 
At present no details of this arrangement have been 
made public. 

Besides its use as a recording telephone, there is 
another and even more important use for the tele- 
graphone, and this is as a telephone repeater or relay. 
Relays are used in long-distance telegraphic cables 
because the currents are not strong enough to work 
the receiver directly, and have to be passed through a 
series of relays in order that they may do their work. 
For the past twelve years the electrical world has 
been seeking for a satisfactory telephone relay, such 
as would make speech between London and New York 
and other distant places possible, but so far the prob- 
lem has not been solved. 

A telephone repeater would of course increase the 
range of telephonic speech and decrease the cost of 
long lines, and it may be mentioned that the president 
of one of the American telephone companies some 
time ago offered publicly a reward of $1,000,000 for a 
thoroughly satisfactory telepiione repeater, but no. one 
has yet earned the money. 

In conjunction with Mr. E. S. Hagemann, Mr. Poul- 
sen has endeavored to adapt his invention to act as 
a telephone relay, and we believe that excellent results 
have been obtained. 

Yet another use for the telegraphone is for the mul- 
tiple transmission of the same sound, whether it be a 
speech, message, musical performance, etc. This is of 
course at present accomplished by the ordinary elec- 
trophone or theatrophone, but if the telegraphone be 
substituted, the transmission can be extended to a far 
greater number of lines, as an indefinite number of 
telephone receivers may be connected to the tele 
graphone. 

It is Mr. Poulsen’s idea to start a “telephone journal,” 
by means of which news will be transmitted by tele- 
phone to numbers of subscribers. 


— OOo 
The Navy League of the United State. 


There has recently been organized in the United 
States a Navy League, whose object is to secure a 
navy commensurate with the country’s requirements. 
To this end it proposes to draw public attention to our 
naval standing relatively to the navies of the world, 
and to create a public opinion on the question of naval 
increase that will react favorably upon Congress when 
it comes to legislate on naval affairs. Leagues of this 
kind aiready exist in England, France, Germany, and 
Italy, and in every case they are non-partisan and 
possess no political significance whatever. As an in- 
stance of the work done by similar organizations in 
other countries, we may take the case of Germany, 
where the impetus given during the past few years to 
naval affairs is attributed largely to the influence of 
the Naval League, in which the German Emperor him- 
self is an indefatigable worker. The German League 
has gone into the matter with the thoroughness that 
characterizes the German people in dealing with mat- 
ters of national importance. The aims of the new 
League are highly commendable, and we trust that it 
will be successful in assisting forward the good work 
of providing this country with a navy adequate for the 
protection of its worldwide and rapidly extending in- 
terests. 


bt ae 
The New Campanile of Venice. 


The first stone of the new campanile of Venice was 
laid April 24. By next spring the first 100 feet will be 
finished. The entire structure will be completed by 
the spring of 1906. Examination of the remains of 
the fallen tower proved that the bricks had been used 
for various purposes at a previous. stage, in arches, 
fortifications, tops of walls, etc. The most important 
fact was that they were not Venetian, but Roman 
bricks. Moreover, when they were manufactured they 
were not manipulated like modern bricks, but formed 
from slices of clay; for they were found without the 
natural layers being disturbed. This process re- 
sulted in each individual brick being able to support 
a weight quite four times as great as the modern 
brick. It is pointed out that the new. Campanile may 
be built to-day of bricks of the same origin. The 
bricks examined are of the first century. One bore the 
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impression of a horseshoe, proving the debated point 
that horseshoes were then in use. 


THE KOREAN TWINS. 

The appearance in this country of the Korean twins, 
as they are termed, has caused them to be the sub- 
ject of considerable study among scientists who were 
familiar with the Siamese twins, who attracted such 
attention when first exhibited in the United States. 
Comparisons have also been drawn between the Ko- 
reans and the female twins upon whom the operation 
was performed in Paris a few years ago. The latter 
were also exhibited in the United States, but, as will 
be remembered, the health of one was so affected that 
it was deemed necessary to separate the natural band 
which held them together in order to save the life 
of the healthier child. The twin who was afflicted 
with consumption died after the operation, but accord- 
ing to the latest reports from France, the girl who 
lived has entirely recovered, and apparently is in excel- 
lent health. It may be added that she has been 
adopted by the French surgeon who officiated at the 
operation. 

Physicians and others whe have examined the Ko- 
reans are of the opinion that they bid fair to live 
much longer than the Siamese, as they are active and 
vigorous, and thus far have had no ailment of con- 
sequence. Liao-Toun-Chen and Liao-Sien-Ne-Chen, as 
will be noted by the accompanying photograph, have 
typical Oriental features and might be taken for Chi- 
nese, but they were born in Korea. They are a little 
over twelve years old and well developed for their age, 
having no notable physical imperfection except the 
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band which connects them. As in the case of the girl 
twins, each has all of the usual organs, and it is the 
opinion of eminent surgeons that they could be sepa- 
rated if desired with little danger of fatality. Liao- 
Toun-Chen is slightly taller than his brother and 
somewhat better developed, being more muscular. An 
examination shows that his heart beats much more 
rapidly, while his respiratory capacity is somewhat 
greater than that of the other. The smaller twin is 
left-handed, although from his position he is obliged 
to use both hands to such an extent that he is prac- 
tically ambidextrous. He is more susceptible to 
changes in temperature, and apparently feels pain 
more than his brother, but in appearance seems to be 
equally as healthy. 

The Koreans apparently have much more freedom 
of motion than the other types referred to. They car 
stand nearly side by side, face each other squarely. 
The freedom with which they can move without injur- 
ing themselves allows them to be quite active, and 
their motions are so harmonious that they not 
only walk, but run, and play various games without 
difficulty. One feat which the Siamese were unable to 
do was that of facing each other, one twin resting his 
hands on the shoulders of the other. The Koreans can 
easily assume this attitude, owing to the elasticity 
of the band which unites them. It is of a membrane- 
ous character, and measures about 3% inches in di- 
ameter. When not stretched or pressed in any way, it 
is about 81% inches in circumference. When the twins 
are moving in any way, the band swells and diminishes 
slightly, apparently being connected with the principal 
trunk muscles of the bodies. 

The Koreans, who were brought to this country by 
the Barnum & Bailey Company, have shown quite re- 
markable intelligence. When they first came to the 
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United States with their father, they remained in 
Bridgeport, Conn., and were provided with an in- 
structor, from whom they acquired the rudiments of 
the English language. Then they took up a number 
of the primary studies, and have advanced quite 
rapidly. 
+ 8 to 
Brief Notes Concerning Patents, 

We have all heard of the wonderful Chicago slaugh- 
tering houses, where, according to one story, a live 
pig is taken in at one end of a machine and turned 
out at the other in the form of sausages and collar 
studs, everything being used except the squeal. Now 
comes the news of another prodigious example of 
mechanical ingenuity. A Swedish inventor, it is said, 
has constructed a machine which takes herrings as 
they come from the net, sorts them into the four sizes 
required by the trade, scrapes off their scales, cuts off 
their heads, splits, cleans, and washes them inside and 
out. Twenty thousand herrings are thus turned out 
every hour. The story is probably to be taken with 
the proverbial grain of salt. 


Sylvester Babcock, of Buffalo, who claims to have 
been responsible for the first twist-barrel rifle, is liv- 
ing in that city. He occupies an old hut in the rear 
of an ice house at No. 26 Metcalf Street. He is al- 
most blind, and unable to do any work whatever. 
He still has the original plans and specifications on 
which the original patent was granted twenty-five 
years ago, and says that after the first gun was fin- 
ished and submitted to the Ordnance Department of 
the government, he received $5,000 with which to pur- 
sue-his work in this direction, and this, he says, is 
all the money he received from the invention. He 
says, however, that the persons who were associated 
with him in the venture grew rich from his idea. 


A bottle-blowing machine, which is said to be suit- 
able for a very great variety of work, has been re- 
cently invented by M. J. Owens, the patent expert of 
the Toledo Glass Works at Toledo, Ohio. That gentle- 
man has been a great many years experimenting in 
this direction, and is responsible for a lamp-chimney 
blowing machine whith is said to have already revolu- 
tionized that line of work. A great deal of time and 
money have been expended in the direction of securing 
a bottle-blowing machine, and the nearest approach to 
the desired object has been the machine by which thé 
wide mouth fruit jars have been made. While this 
has been very successful, a satisfactory bottle blower 
has not been made up to the present time. The de- 
sign of Mr. Owens has been in practical operation for 
some time at the plant on Detroit Avenue near Monroe 
Street, Toledo, and has demonstrated its usefulness 
fully. A number of them are accordingly being made, 
and will be made use of at this same plant. 


An ingenious kite for utilization in connection with 
life saving at sea, in case of shipwrecks, etc., has been 
devised by Comte Brossard de Corbigny, and is known 
as the Cerf-Volant B. C. The kite is of the familiar 
type, and it is claimed by the inventor and others who 
have examined and inspected the contrivance at the 
Paris office of the Société Centrale de Sauvetage des 
Naufrages, that it is more serviceable aboard ship 
than any other life-saving device. When a ship runs 
ashore the kite is released, and the wind blowing on 
shore carries it inland, and when it is over the de- 
sired spot, an ingenious maneuver brings the guide 
rope within reach of those on the shore, thus estab- 
lishing communication between the wrecked ship and 
the land. A pocket in the kite contains a series of 
signals, and accommodation for a message from the 
shipwrecked crew, while a receiver and transmitter 
for the establishing of telephonic communication are 
also attached. The invention has been tried with 
satisfactory results at Toulon and Brest, and an ef- 
fort is being made to Secure its adoption by the var- 
ious shipping companies throughout the world. 

The members of the Canadian Cattle Guard Com- 
mission, which has already been referred to in these 
columns, is composed of Messrs F. I. Holt, C. E., and 
George Robertson, with headquarters at Ottawa. 
Eifforts are being made to secure specimens of cattle 
guards of all kinds for these tests, but none will be 
considered unless it is sent to the commission in 
such a shape that it can be put to a practical trial. 
A section of a standard gage track has been laid at 
the Ottawa Fair Grounds, with the usual number of 
ties and fully ballasted. The passageway is 17 feet 
wide, and in this the guards to be tested are placed, 
closing the whole 17-foot space either with the guard 
or the side fences. A couple of herds of cattle are 
kept on hand for this purpose, and when it is desired 
to put one of the devices to trial, a bunch of cattle 
is turned in the building from one end, and at the 
other end is a tempting haystack, which the animals 
soon discover, but their passage to this is cut off by 
the guard. There are a number of conditions which 
contestants must observe, and it is announced that 
what is sought for most is a device which will turn 
the cattle back. Trap-like constructions which hold 
the animals will not be considered. 
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CAR REPLACER. 

The accompanying engraving illustrates a car re- 
placer which, while comparatively light, has neverthe- 
less a strong construction and furthermore embodies 
convenient means for securing it to a rail. Mr. John 
H. Fowler, of Somerset, Ky., who is the inventor of this 
simple device, has had practical experience in railway 
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matters and has made careful study of the business 
of replacing derailed locomotives and cars. The re- 
placer comprises a platform which is sloped downward 
from its center in both directions, forming inclined 
planes which will lead the wheels up to their proper 
positions on the track. At the outer side the platform 
is provided with a rib which is curved inward or to- 
ward the rail. At the opposite side is a box-like portion 
adapted to fit over the rail. A locking lever is hinged 
to the outer wall of the box portion. This lever is 
provided with an eccentric head for tightly clamping 
against the rail web. The inclined planes are divided 
by ribs which guide the car or locomotive wheels in 
toward the rails. At the top of the incline is a de- 
flecting bluck. This directs the wheel fiange through a 
groove in the box-like portion to the inner side of the 
rail, while the wheel is guided to the tread of the rail. 
The replacer may obviously be placed on either side 
of the rail and may be made of any desired length or of 
any desired width so as to replace a wheel from differ- 
ent distances from the rails. The device is preferably 
made of stamped steel and can thus be made very 
light and yet have the requisite strength. 
MIXING VALVE FOR EXPLOSION-ENGINES. 

Mr. Maurice Pivert, of 1714 Saratoga Street, New 
Orleans, La., is the inventor of an improved form of 
mixing valve for explosion-engines of the four-cycle 
type. The valve provides a perfect mixture of the air 
and the gasoline vapor, insuring a powerful and reg- 
ular explosion of the mixture in the working chamber 
of the engine. A vertical section of this valve is 
shown in the accompanying illustration, and its opera- 
tion is as follows: When the piston in the cylinder of 
the engine is on the suction-stroke, the valve A opens 
inwardly, drawing down the valve B against the ten- 
sion of a spring. This permits gasoline to pass 
through a supply pipe into the chamber D. On ac- 
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count of the conical shape of the valve B the gasoline 
which is admitted at the apex spreads and flows down- 
ward evenly over the sides of the cone. At the same 
time air is sucked in through the openings C and com- 
ing immediately in contact with the gasoline is thor- 
oughly mixed therewith. This mixture passes down 
through a screen in the: bottom of the valve chamber 
D and thence passes cut into the working chamber and 
cylinder of the engine, as indicated by the arrows. On 
the return or compression stroke of the piston the 
explosive mixture in the cylinder is compressed and 
finally ignited to send the piston down on the power 
stroke, and when the piston returns the valve £ is 
opened to cause exhaust of the products of combustion 
from the working chamber to the exhaust chamber. 
On the next downward stroke of the piston the suc- 
tion period sets in and the above-described operation 
is then repeated. When the piston reaches the end of 
the suction stroke the valves A and B move immedi- 
ately to their seats by the action of the coil spring and 
remain closed until the next suction period sets in. 
The flow of gasoline into the mixing chamber is reg- 
ulated by the feed valve F which is held against acci- 
dental movement by a spring entering notches in the 
head of the valve. 


err +- 0 - 
TRANSFERABLE JOB BANK. 


A simple form of bank for use of job printers is 
shown in the accompanying illustration. It consists 
of a flat, longitudinal slab provided with a rib at its 
lower end, after the manner of an ordinary type-case. 
At the upper end is a longitudinal groove divided trans- 
versely by means of thin reglets into compartments or 
boxes. It will be observed that the compartments 
thus formed are sunken flush with the surface of the 
slab. This constitutes a great advantage in the inven- 
tion; for job printers dislike to be annoyed by a mul- 
titude of loose receptacles resting upon the surface 
of the object at which they are at work. In use the 
bank being placed upon the rack or upon the lower 
case, as desired, a job galley is laid upon the slab with 
its lower edge resting against the rib. The printer 
now places the job'form upon the slab and proceeds to 
apply his leads, slugs, furniture, ornaments, etc., in 
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the usual manner. The countersunk compartments arc 
used for containing spaces, quads, dashes, ornaments, 
and such.other standard articles as are constantly 
needed in job printer’s work. The contents of the 
compartments may be changed from time to time ac- 
cording to the nature of the work. As the job-bank 
may have substantially the proportions of a type-case, 
and being transferable, it can of course be substituted 
for a lower case, or it can be used in connection with 
an upper case for containing materials not used quite 
so frequently. The many uses to which the boxes can 
be put will be readily apparent to all printers and 
these, coupled with the extreme simplicity and cheap- 
ness of the device, render the invention particularly 
valuable. The inventor of this improved job bank is 
Mr. Guy M. Green, 866 21st Street, Oakland, Cal. 
—_—_——_—_>+ 0 +e ___ 
FUSE PLUG. 

We illustrate herewith an impreved form of fuse 
plug for electric circuits invented by Mr. Sidney Roths- 
child, of 205 West 116th Street, New York, N. Y. The 
device can be very cheaply made and may be easily 
repaired in case the plug burns out. The parts are 
arranged so as to insure a secure connection between 
the ends of the circuit wires to be joined. The casing 
A of the fuse plug is made of porcelain or other suit- 
able non-conducting material, and is formed at the 
bottom with a depending flange. The conducting wire 
terminais extend through the flange from opposite 
sides and are secured inside the casing to bolts held 
loosely in openings in the casing. These bolts are 
slotted at their upper ends to receive the contact 
plates B. The plates are preferably made of spring 
metal and extend on opposite sides of the post C 
projectirg vertically from the casing. V-shaped tongues 
are struck up from these plates and enter recesses in 
the post, the arrangement being such that when the 
nuts on the bolts are screwed down the tongues will 
be pressed up into firm engagement with the walls of 
the recesses, thus securely holding the plates. The 
electric circuit is completed between the plates by a 
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fuse in the shape of a ring D of lead or other metal 
having a low melting point. This ring may be kept 
from slipping down too far on the plates by lugs pro- 
jecting therefrom. The cover of the fuse plug is made 
of porcelain and has the shape of an inverted cup with 
a central lug which fits into a corresponding recess in 
the upper end of the post C, thus holding the cover in 
proper position to securely encase the fuse ring. In 
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ease the fuse ring burns out, it is cnly necessary to re- 
niove the cover and slip a new ring over the contact 
plates. 
ee 
SIDEBOARD-ROD FASTENING. 

The sideboard-rod of a wagon, it will be recalled, is 
the rod which braces the sides of the wagon body 
against the endboard. This rod, which must be re- 
moved to permit free access to the rear of the wagon, 
is usually secured by a nut, which can be operated 
only by the use of a wrench. Mr. S. S. Bolton, of 
Scottville, Mich., has invented a new form of fasten- 
ing which is illustrated herewith. By simply swinging 
the finger-piece A, this rod may be instantly released 
or secured. The device, though it may at first sight 
appear rather complicated, is, nevertheless, quite sim- 
ple, and we are assured can be very cheaply made. The 
finger-piece, it will be observed, projects from a cap 
which covers, and is fastened to, the cup-piece B. The 
heads of the screws K overlap the base flange of this 
cup-piece and secure it to the base-plate EH without 
preventing it from rotary movement with the cap and 
finger-piece A. Within the cup B are two grippers 
C having pins thereon which project through slots in 
the face of the cup. These slots are so shaped that on 
movement of the finger-piece to the left, the grippers 
will close on to the projecting end of the side-board- 
rod L. This is further assisted by the cams D, se- 
cured to the sides of the cup and acting on the outer 
ends of the grippers. The end of the rod L is threaded 
and fits a corresponding thread in the grippers. The 
grippers are held in the locked position illustrated by 
a lug on the finger-piece A, which snaps into a socket 
in the quadrant F; a similar socket is provided at the 


right for holding the parts in the open position. It 


will be observed that the quadrant is provided with 
slots at each end, through which the fastening screws 
are passed. This permits adjustment of the quadrant, 
whereby the position of the locking socket may be 
accurately fixed. At the center of the cap A is an 
opening through which the red L may project if too 
long; otherwise this opening is closed by a screw N. 
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Legal Notes. 


INVENTION AND MECHANICAL SKILL IN .ADAPTATION. 
-—-No doubt it is not every slight advance in an art, 
such as is constantly being made by mere mechanicat 
skill and adaptation, that is to be considered invention. 
it is at the same time recognized that the impalpable 
something which is said to distinguish invention from 
simple mechanical skill is not easy to discriminate and’ 
define, and in the attempt to judge it after long lapse 
of years the courts are in danger of being misled by 
the increased intermediate knowledge. One criterion 
of invention is that others have sought and failed, even 
where the process is so simple, when discovered, that 
many believe they could have produced it, if required. 

These circumstances were all deeply considered by 
the Circuit Court in deciding the recent case of Hani- 
fen vs. Armitage (117 Fed. Rep. 845). That case was 
a suit for infringement of letters patent for a knitted 
fabric issued to Levi Bywater on December 13, 1887. 
The patent has been the subject of marked vicissitude. 
It was first sustained by Judge Dallas in Hanifen vs. 
E. H. Godschalk Company (C. C. 78 Fed. 811), but 
upon a rehearing, on account of certain expert evi- 
dence, by which he felt himself controlled, he de- 
cided against it. On appeal, however, he was reversed. 
and the patent upheld, although the Court of Appeals 
was riot unanimous, Judge Butier dissenting trom th? 
views of Judge Shiras and Judge Acheson, who consti- 
tuted the majority (28 C. C. A. 507, 84 Fed. 649). The 
patent came up again before Judge Gray in Hanifen 
vs. Lupton (C. C. 95 Fed. 465) where its validity was 
conceded, the suit ‘being defended on other grounds. 
Next the patent appeared in the second circuit, and 
was sustained by Judge Townsend in a well-considered 
opinion (Hanifen v. Price, C. C. 96 Fed. 435); but he in 
turn was reversed by the Court of Appeals of that 
circuit in an opinion by Judge Shipman, ani the pat- 
ent declared invalid (42 C. C. A. 484, 102 Fed. 509). 
On account of these conflicting decisions in the two 
circuits, the Supreme Court allowed a certiorari in the 
latter case, and it was supposed that the matter would 
be thus put at rest. But again there was a serious 
difference of views, which resulted in an affirmance 
by an equally divided court. Such an affirmation es- 
tablishes no precedent or principle, for a particular 
circuit. 

The patent was issued in 1887 to Levi Bywater, and, 
according to the second claim which is the one in 
controversy, the invention is declared to be “a knitted 
fabric, composed of face and back yarns of different 
materials, the face yarn being looped at regular inter- 
vals and on alternate stitches of adjacent rows otf 
the back yarn, and being matted and curly, and having 
a smooth back, whereby the said fabric has the appear- 
ance of looped or Astrakhan cloth as described.” 

In the specifications which precede, the invention is 
said to consist of “a new and improved textile fabric 
having the face yarn thereof looped on the stitches of 
the back yarn; the said face, which is formed 
of mohair, worsted, or other yarn, being beat up so 
as to present a wavy or curly surface, and the back, 
which is formed of woolen or other yarn brushed so as 
to present a smooth surface, the fabric having the 
appearance of looped or Astrakhan cloth.” In carry- 
ing out his invention the patentee declares that he 
employs a circular knitting machine, a partial de- 
scription of which he gives. In the operation of knit- 
ting the fabric he says that the thread by which the 
rough face or Astrakhan effect is produced is so placed 
upon the needles by tle backing-wheeis as to be alter- 
nately in front of and behind two needles, the back- 
ing-wheels being so set in a four-feeder machine that 
for successive rows of the fabric they alternately press 
back different needles, thus forming the loops on alter- 
nate stitches of adjacent rows. It will be thus seen 
that the patent is distinctly for a textile fabric of 
specific character and designated structure. It is not 
for the process by which it is made, nor the machine 
for making it, each of which is referred to merely to 
aid in describing it. The question, therefore, om 
which the validity of the patent depended was whether 
the fabric was new, or had been previously, in whole 
or in part, anticipated. On this question it was 
brought’ into comparison with the prior British patent 
of James Booth in 1881. There were other references, 
but, without stopping to discuss them, the case seemed 
to turn on this one. Unquestionably imitation Astrak- 
han existed before either of these ‘inventions; but it 
was the woven, and not the knitted article, which 
Bywater was the first actually to produce. As said 
by Judge Dallas in his first opinion: “Knitted As. 
trakhan was created by Bywater, and this he accom- 
plished not by merely applying the skill of the knitter 
to effect a change in either of their (i. e. prior) prod- 
ucts, but by the exercise of his own inventive faculty.” 
That is the whole case in a nutshell, and it is abun- 
dantly sustained by a proper consideration of the mat- 
ters involved. Booth did not aim to knit Astrakhan, 


Scientific American 


and his patented invention, unaided, was not calcu- 
lated to do so. What he claimed to have invented was 
simply a novei description of locped fabric of orna- 
mental appearance, whatever that might mean. 

Bywater, by a wise choice of yarns and continued 
mechanical improvement, succeeded in presenting to 
the public an attractive fabric, and had the great 
merit of being patient in the work of mechanical de- 
velopment, but the inventive idea was absent. 

No knitter had produced Astrakhan cloth before 
Bywater. How then, the court asks, can it be inferred 
that any skilled knitter could? He could if he had 
the inventive genius to conceive it as Bywater did, 
but he could not without it. 

It is the structure rather than the appearance which 
determines infringement, or rather the appearance 
and the structure combined, the latter being the con- 
trolling feature. Turning to the patent and analyzing 
each term, the court found that the looping of the face 
yarn “must be at regular intervals and on alternate 
stretches of adjacent rows of the back yarn.” Admit- 
tedly these terms are not technical and are to be con- 
strued according to their ordinary meaning, in which 
the cpinions of experts are of little aid. 

Construing the second ciaim the court found that 
the defendant’s fabric clearly infringed upon it in the 
main. A decree was drawn holding the patent valid 
and referring the case to a master to take an account. 


A CHromo-LitHoGRAPH Copyrignt DECISION BY THE 
SuPrREME Court.—In the case of Bleisten against the 
Donaldson ‘Lithograph Company, the Supreme Court 
of the United States decided that three chromo-litho- 
graphs, designed by employes of Bleisten to advertise 
“The Great Wallace Shows,” were entitled to protec- 
tion of the copyright law, and that Bleisten was enti- 
tled to an injunction restraining the Donaldson Com- 
pany from reproducing them. This was a reversal of 
the judgment of the Sixth Circuit Court and of the 
Circuit Court of Appeals. Justice Holmes delivered 
the opinion of the Court. In construing that section 
of the Revised Statutes which allows a copyright, the 
Court held that chromo-lithographs are pictorial illus- 
trations. The word “illustrations” does not mean that 
the pictures must illustrate the text of a book, and 
that the etchings of Rembrandt or Steinlas’ engraving 
ot Madonna di San Sisto could not be protected to-day 
if any man were able to produce them. And yet that 
does not mean that ordinary posters are not good 
enough to be considered within its scope. The anti- 
thesis to “illustrations of works connected with the 
fine arts” is not works of little merit or of humble 
degree or illustrations addressed to the less educated 
classes; it is ‘prints or labels designed to be used for 
any other articles of manufacture.’ ” 

Certainly, works are not any the less connected with 
the fine arts because their pictorial quality attracts 
the crowd and therefore gives them 4 real use—if use 
means to increase trade and to help to make money. 
A picture is none the less a picture and none the less 
a subject of copyright that it is used for an advertise- 
ment. And if pictures may be used to advertise soap, 
or the theater, or monthly magazines, as they are, they 
may be used to advertise a circus. 

The Court was of the opinion that the plaintiff had 
rights entitling him to the protection of the law. 
Justice Harlan delivered a dissenting opinion, in which 
he said that mere advertisements were not such works 
of art as were contemplated by the copyright law. 


EFFECT OF EXHIBITION OF A PAINTING WiTHouT Novice 
oF CopyriGHTt.—In the case of Werckmeister v. Am- 
erican Lithographic Company et al (117 Fed. Rep., 
360), an artist transferred to complainant the copy- 
right in his picture, and complainant caused the picture 
to be copyrighted in this country. Furthermore, the 
complainant published copies, all of which bore notice 
of copyright as required by the statute. After the 
transfer, the pictwre was publicly displayed at the ex- 
position of the Royal Academy of Arts at London, for 
several months, without notice of the copyright. 
Thereafter, the defendants published copies of the pic- 
ture. The complainant sought to restrain further pub- 
lication. 

Assuming that the artist, by the transfer, authorized 
the complainant to procure the copyright, then, the 
court said, it would follow that the complainant had 
the right to do precisely what the artist himself could 
have done, and that his rights were subject to the 
same burdens. The author and proprietor of a paint- 
ing cannot enable another to take the copyright, re- 
serving to himself the painting, and therefore releas- 
ing the assignee from a statutory duty. The statute 
commands that the subject of the copyright—here the 
painting—shall, if displayed, bear the notice., 

The complainant could not arrange to procure the 
copyright in his own behalf, leaving the painting with 
the artist and proprietor, and rid himself of the re- 
sponsibility which the statute places upon the owner 
of the copyright, viz, that the painting, if publicly 
displayed, shall bear the requisite notice. The 
rights and obligations of the complainant are those 
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conferred and imposed by the statute upon the author, 
designer or proprietor. It is true, that the artist, by 
displaying the picture has wronged the complainant; 
but he has also misled the public, and has been able 
to do this by the failure of the complainant to see 
to it that the duty imposed by the statute was ful- 
filled. In short, the statute gives to the assignee what 
it gives to the assignor, and no more, and all condi- 
tions subsequent that would operate against the as- 
signor are equally effective against the assignee. The 
duty demanded by the statute has not been performed, 
and it is to be presumed that in consequence of such 
non-fulfillment, the persons intended by the statute 
to be warned that the painting was copyrighted, have 
not been so advised, and have acted accordingly. The 
motion for a preliminary injunction was denied. 


THE WERNICKE “ELASTIC” Book Case PATENT IN- 
VALID.—The Globe Wernicke Company brought an ac- 
tion against the Fred Macey Company for infringe- 
ment of letters patent granted to Wernicke for sec- 
tional bookcases. The bill was discussed by the 
Circuit Court, and an appeal taken to the Circuit Court 
of Appeals (119 Fed. Rep. 696). In his patent appli- 
cation, Wernicke stated that his invention was a sec- 
tional bookcase of such construction that each secticn 
may be collapsed and shipped in a knockdown condi- 
tion, and afterward readily assembled by the person 
to whom it is sold. A particular construction of the 
door, back, and other parts of a section and the 
combination of these parts was also described and 
claimed. The general plan of his bookcases consists 
in building cases for each row of books intended to be 
accommodated, separately, in the form of a long box 
opening at the front by a glass door hinged by a hook 
under the top of the case on a pin projecting in from 
the body of the case at each end, and normally hang- 
ing down and closing the case, but adapted to be 
turned outward and upward from the bottom and 
pushed back over the pivots through grooves on the 
inside of the case, to accommodate the removal and 
replacing of the books standing in the case. These 
doors have a strip of felt fastened to the inner edge 
of the top rail to close the opening and keep out the 
dust and air. The cases are of equal length and other- 
wise of such conformity that they may be piled one 
above the other, and the tiers placed end to end, and 
having interlocking dovetailed attachments at their 
ends, and having also two strips lengthwise on the 
bottom, and a corresponding single strip lengthwise 
of the top, adapted to fit between the two bottom strips 
of the next section above, by which they are secured 
together and made to present an even front. They 
could be piled as high or extended lengthwise to such 
an extent as is desired. Metallic strips are fastened 
around the ends and front corners of the case at the 
bottom, extending downward so as to shut down out- 
side of the top of the case below, on which strips the 
interlocking attachments above mentioned are fast- 
ened. Suitable bases and caps are provided, but they 
constitute no part of the invention. 

After an examination of prior patents the court was 
satisfied that it was a well-known method of attaching 
and using a door to hinge it at the top by an ear or 
other form of pivot over which the door was raised 
and pushed back, sometimes in guides on the inside 
of the case, and sometimes with the pin or grooves on 
the opposite members. Such devices have been em- 
ployed, and so far as the court could see the form of 
hinge employed by Wernicke was old. After a full 
and careful consideration of the patent on which the 
complainant relied, the court felt constrained to reach 
the conclusion that it exhibited nothing more than a 
judicious selection of well-known devices, obvious in 
their purposes and putting them into the construction 
of bookcases and that there was nothing of the quality 
of invention in any part thereof. Given the idea of 
sectional bookcases the imposition of one upon an- 
other and the lateral extension of these bookcases 
by duplication of the tiers, all the expedients employed 
in carrying out that idea were borrowed and not ins 
vented. In the Court’s opinion the things borrowed 
were close at hand and had already been discussed. 
The opinion of the Circuit Court was affirmed and 
claims 12, 15, 16, 17, 18, 19, and 20 were held to be 
void for lack of invention. 


To sustain a patent for a new use of an oid precass, 
there must be some change in the manner of ap- 
plication or some result substantially distinct in its 
nature. If the new use is so nearly analogous to the 
former ones that the applicability of the device would 
occur to a person of ordinary mechanical skill, it is 
only a case of double use, and no invention is shown. 


While a patent for a combination is not infringed 
if any one of the elements of the combination is 
omitted, a change in the form or the location or se- 
quence of the elements wil] not avoid infringement, 
where they are all employed to perform the same 
functions, unless form, location, or sequence is essen- 
tial to the result or to the novelty of the claim. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 


PITCHING APPARATUS.—S. C. SPANGLER, 
Clyde, Oklahoma Ter. This apparatus is de- 
signed for handling grain, hay, and the like, 
and is adapted for use in feeding sheaves of 
grain to a thresher. At the base‘of the ma- 
chine the operator manipulates the various 
parts to move the grain and other material 
from its resting-place and “pitch” it into the 
thresher. It is under complete control, owing 
to the various cables and other gear provided. 


PLOW-POINT.—G. N. Moopy, Afton, La. 
The invention refers to plow-points generally 
and specifically to a combined detachable plow- 
point and share-cutting edge formed in one 
piece in improved conformation, whereby it 
may readily be detached for renewal. Owing 
to special means for its attachment a more se- 
cure fastening is afforded. 


Electrical Devices. 

TELEPHOND CALL SYSTEM.—E. A. TrEr- 
VENING, Geneseo, Ill. This system admits of 
general use, and is particularly adapted to 
party telephone lines employing either bridge 
or series circuits. High resistance magnets 
prevent the calling apparatus from closing the 
main talking-circuit, and the generator-coils 
are so.wound as to generate a current of great 
strength so that one-twentieth of the energy 
is sufficient to ring an individual bell. 


INSULATED STRAIN.—L.  STEINBERGER, 
Brooklyn, N. Y. This insulated strain belongs 
to the class designed as “globe-strains.” The 
invention admits of a variety of uses. It pos- 
sesses great tensile strength, and admits of con- 
siderable adaptability in use. The structure is 
such that all of the metal parts may be made 
of drop-forged steel or other metal, thus obtain- 
ing a maximum of strength with a minimum of 
weight, little complication and an absolute cer- 
tainty of insulation. 

TELEPHONE ATTACHMENTS FOR TELE- 
GRAPH LINES.—E. Russet, U. 8S. Army, 
Washington, D. C. Capt. Russel in this case 
provides an apparatus capable of quick ad- 
justment to a telegraph line at any point, so 
as to utilize the line for telephonic purposes 
without impairing its value for telegraphic pur- 
poses and without any interference to the tele- 
phonic communications from the sending of tele- 
graphic messages. It consists in the particular 
arrangement of an inductance coil, a transmit- 
ter, a receiver, a local battery, a circuit inter- 
rupter, and a condenser. 


Engineering Improverents. 

ROTARY ENGINE.—J. WIECHMANN, AI- 
bany, N. Y. The object of this invention is to 
provide a new and improved rotary engine and 
pump which is simple and durable in construc- 
tion, very effective and economical in operation, 
and arramged to utilize the motive agent ex- 
pansively to the fullest advantage. 

ROTARY ENGINE.—A. L. TREESE, Jennings, 
Oklahoma Ter. This engine may be used 
in connection with all fluids under pressure, 
such as steam, ignited gases, compressed air, 
and the like. The invention is characterized in 
a general way by a rotating multiple cylinder, 
the pistons of which move therewith, but have 

. their rods in connection with a stationary ele- 
ment arranged eccentrically to the 1otation of 
‘the axis of the cylinder. 


Mechanical Devices. 

ORE-CONCENTRATOR.—F. W. Harvow, 
Eureka, Col. This invention relates to con- 
centrators and slimers such as shown in a pat- 
ent granted to Mr. Harlow in 1898. In opera- 
tion it is very effective and comparatively 
noiseless. It is automatically governed as to 
the length of the stroke of the bed or pan to 
insure a thorough separafion of the tailings 
trom the ore and without undue jarring of the 
machine. 

REVERSING MBCHANISM.—C. J. Cook, 
Brooklyn, N. Y. The intention in this im- 
provement is to provide in power transmission 
a reversing mechanism arranged to reverse at 
any time to cause rotation of the member to be 
driven in either a forward or backward direc- 
tion and at the same time at an increased or 
diminished rate of speed. 

APPARATUS FOR DEPILATING SKINS 
AND FURS.—A. BILLAuD, 42 Rue de l’Amiral 
Mouchez, Paris, France. To improve on other 
machines for removing ‘dog-hairs’ without 
touching the down, the inventor in this device 
furnishes means for feeding the fur gradually 
forward so as to stretch it over the edge of the 
bar and brushes for depressing the down while 
the skin is stretched and folded so that only 
the dog-hairs project. Knives are provided 
for removing the hairs without touching the 
down. 


FILLING APPARATUS.—W. HH. SHErFIELD, 
Ifobart, N. Y. The design of the inventor is to 
provide an apparatus more especially intended 
tor filling milk and other liquids into a num- 
ber of bottles or other receptacles at the same 
time without danger of causing foam or froth 
during the operation, thus allowing proper fill- 
ing of the receptacles. 

ROTARY CHURN.—J. TT. Marsu, Farmer 
City, Ill. This rotary churn is one of the class 
known as ‘‘working-body.”’ <A series of cream 
receptacles or carriers are employed which are 
mounted and temporarily secured upon the 
arms of the spider or skeleton, which is to be 


rotated by hand or power. There is no limit 
to its dimensions, yet it is particularly adapted 
for those who daily churn a small quanlity of 
cream. 


ADDRESSING-MACHINE.—H. L. Gay, 
Monticello, Fla. Mr. Gay in this invention 


has brought about the development of a ma- 
chine that relates particularly to apparatus 
for severing printed names and addresses from 
strips of mailing-papers or the like. In the 
operation the strip of paper is drawn over 
the adhesive brush and fed through the front 
of the machine in an intermittent manner. 
The projected portion bearing a name will be 
severed by the cutter, and the blade projection 
will press such severed portion upon a wrap- 
per. The machine may be provided with legs, 
or securely fastened to a table. 


Railway Improvements, 


MAIL-CARRIER.—E. Hors'r, Wooster, Ohio. 
In this case the invention relates to devices for 
transporting mail-matter between a dwelling 
and highway in rural districts, the object being 
to provide a device of this character of sim- 
ple, inexpensive construction, by means of 
which delivery and collection of matter will be 
expedited. 

SWITCH-OPERATING DEVICE.—J. 
WILBuR, Colorado Springs, Col. The design of 
the inventor of this device is to operate 
switches from a moving car, which may be a 
street-car, coal-car, mineral-car, or other ve- 
hicle running on the rails. As the devices are 
attached to the truck they will not be affected 
in operation by the upward and downward mo- 
tions of the car. 


M. 


Miscellaneous. 


PIANO OR SIMILAR INSTRUMENT. 
SaraH W. CLARK, New York, N. Y. The in- 
ventor provides a piano lid or top made of thin 
material and curved so that it will serve as a 
sounding-board to diffuse and give distinctness 
and effect to the musical sounds. ‘The inven- 
tion also provides improvements in the main 
sounding-boards. 


TRANSPARENT DECORATION.—C. H. 
HEARTFIELD, New York, N. Y. The idea under- 
lying this improvement is to provide a trans- 
parent article for the decoration of walls, ceil- 
ings, fireplaces, and the like capable of being 
used in the form of a tile or in strips of desired 
length and width and to so construct the arti- 
cle that a color or colored design will show at 
the outer or transparent surface in varied lines 
and with a mesh or textile effect. The back 
of the article when used as a tile may be so 
formed that it will key thereto the cementing 


material which is used for securing the tile 
to the wall. 
CORKSCREW AND CORK HOLDER.—G. 


Il. Brinron, Elwyn, Penn. This device is well 
adapted for use to pull the cork of a ‘bottle 
and also to retain the cork in the neck of the 
bottle if the cork is replaced and the holder 
adjusted for such a purpose. It is advan- 
tageous in securing the cork of a bottle holding 
erated liquid, volatile spirits, or gaseous liquor 
and retaining any undecanted portions; and 
after the withdrawal of a tight cork, when the 
unused contents of a traveler’s medicine or 
liquor bottle may be saved without spilling. 
CARPEHT-FASTENER.—S. D. CostENBADER, 
Lehighton, Penn. This fastener has but one 
screw or nail therein, which is to be embedded 


or driven into the stairs to clamp the carpet 
to prevent any movement of the material. The 
various portions of the device are so con- 


structed that there is no liability of the parts 
being easily damaged, and the article is so sim- 
ple that it may be placed in position for use 
by even unskilled persons. 


BRICK-KILN.—.J. Peck, Haverstraw, N. Y. 
By means of this improvement a_ brick-kiln 
may be constructed in which the draft through 
the arches will be more effective than in the 
usual construction, thus enabling fuel such as 
oil and soft coal to be used advantageously. A 
fire may be maintained throughout the length 
of the arch and the necessity of frequently 
changing the grate-bars is avoided. 


BOTTLE-STOPPER.—H. GRrAMLicH, New 
York, N. Y. This stopper is secured in the 
neck of the bottle by lugs therein. Its lower 


portion has a longitudinal bore and in the ex- 
terior of the upper portion are pockets which 
communicate with the bore through openings. 
The pockets have seats for ball-valves. Chan- 
nels communicate with the pocket through re- 
cesses in the stopper, and when. this is in place 
the bottle-neck will form the outer walls for 
the pockets and channels. The inner walls are 
so curved that the ball-valves roll easily. In 
discharging, the bottle is tilted. Then the ball- 
valves roll out of their seats, the liquid passes 
through the bore into the pockets and through 
the recesses and out through the channels. 

HY DROCARBON-FILTER.—G,. W. Srewart, 
Ticonderoga. N. Y. The particular object in 
this case is to produce a neat, cheap, and 
compact filter for general use, and mainly ap- 
plicable to launches, automobiles, and other 
machinery, in connection with gasoline engines. 
Preferably the filter may be located at some 
point between the gasoline-tank and the needle- 
valve. 

AWNING-FIXTURE.—J. I. KOHLER, New 
York, N. Y. This awning-fixture carries the 
bottom iron of the awning. ‘The fixture is 
constructed in two parts—namely, a retaining- 
sleeve and a socket member—a pair of such 


ing. The socket members may be readily con- 
nected with or disconnected from the retaining 
members and when an: awning is down the 
socket members will engage with the uprights 
upon which the sleeves slide so as to prevent 
the wind from lifting the awning, thus avoid- 
ing the disagreeable rattling noises. 
HYPODERMIC SYRINGE.—F. S. Dickin- 
son, Bayonne, N. J. This syringe is provided 
with a glass barrel and means whereby a metal, 
plunger or piston can be used without packing 
or washers. The syringe is supplied with a 
tip so made that a special form of needle-hub 
may be used without washers and so that the | 
tip when used with a washer will neatly re- 
ceive the needle-hub. } 


MANOMETRIC GAGE.—C. ScumitTz, 5 
Calvin Street, Berlin, Germany. In _instru- 
ments, heretofore used, for gaging the height 
of a liquid level it bas been difficult to render 
the indications independent of the inner pres- 
sure of the receptacle and of the specific gravi-! 
ty of the liquid. In the present invention the 
height of the liquid is determined by the pres- 
sure of a liquid column, which is inclosed in a ; 
suitable appliance and thus rendered invariable. 


BRICK-—G. Herinc, New Rochelle, N. Y. 
The object in view in this invention is to obtain 
a brick designed for use as a face-brick on 
walls of buildings, chimneys, and the like, and | 
arranged to protect the longitudinal and the! 
vertical mortar or cement joints against rain, 
sleet, and the like and to insure quick running 
off of the water from the face of the wall to 
prevent interior dampness. 

GAME APPARATUS.—E. Bawpun, New: 
York, N. Y. ‘This apparatus belongs to the 
parlor game class. The invention consists pri- 
marily of a rectangular board, the corners of 
which are provided with roulette wheels and! 
the center of which is furnished with an end- 
less elliptical track for indicating the scores 
made by the several players. 

TOY.—H. WitTtMANN, Manitowoc, Wis. The 
inventor claims for his object the provision of a 
toy so arranged that by casting it upon a table 
or floor it may be caused to assume various 
shapes or forms indicating manifold objects, 
and also serve for elementary lessons in arith- 


metic, thus not only giving amusement, but 
having educational features. 
LINK FOR FISHING-GEAR.—A. W. WIL- 


son, San Francisco, Cal. This fishing-gear may 
be classified as belonging to links used for con- 
necting the line or leader’ to the spoon, bait, 
or other lure in fishing-tackle. The object aimed 
at is to construct the link so that it may be 
opened at will and yet be held securely, so that 
it cannot be torn apart by the strains to which 
it is subjected. i 


DOOR CHECK AND CLOSER.—J. L. Party, 
New York, N. Y. According to the inventor’s 
claim, the object is to provide a device which 
affords increased strength to the working parts, 
enders the adjustment of the motor-spring more! 
convenient and reliable, and provides novel 
means for regulating the spring of an arm con- 
necting the spring mechanism with a door-case- 
ment, so that the spring will always be in ad- 
justment for efficient service. 

DRESSER.—J. LL. Larson, Butte, Mont. 
This is particularly an improvement in hinges 
or mountings for swinging drawers, doors, etce., 
for dressers, although the hinges may be em- 
ployed for house-doors, cabinet doors, and, in | 
fact, for any swinging closure, the object being 
to provide hinges by. means of which a drawer | 
or other device supported thereby may _ be 
swung to the right or to the left as may be! 
required. 

PAPER-FILE.—L. W. ARMSTRONG, Walla 
Walla, Wash. Mr. Armstrong’s contrivance is! 
in the nature of a paper file or holder for bills, 
letters, deeds, and similar documents, where a. 
number of papers are to be temporarily held in: 
a package for selection, distribution or ready 
reference. It consists of a foldable cover hav- 
ing various leaf members for inclosing the bills ' 
and other papers so as to permit their headings ; 
to be quickly exposed and traversed without re- | 
moving the bills from the holder. 

TRUCK FOR MOVING BUILDINGS.—J. T. 
Marsu, Farmer City, Ill. The purpose of the 
inventor is to provide a truck for use in moving 
buildings and other objects which shall com- 
bine maximum lightness with easy draft and 
great facility for adjustment of horizontal di- 
mensions, also adaptation to be hauled either 
end forward, to be easily turned and guided. It 
may be built at small cost, as well as easily 
dismembered for shipping and storing. 

PROJEC'TILE.—W. PrpPERLING, Two Har- 
bors, Minn. ‘This projectile is of that order 
which is provided with one or more devices 
adapted to expand or project upon striking an 
object. The bullet proper is adapted to so act 
upon movable devices in rear of it as to cause 
them to jut laterally from the shell, and thus 
enlarge the hole made by the projectile in en- 
tering the body of an animal. or passing 
through soft tissue or material. 

SOUNDING TOY.—J. S. Parren, Baltimore, 
Md. Comprised in this invention are certain 
novel constructions and combinations of parts 
which produce a sounding toy, particularly in 
that class of devices in which a cap in a suit- 
able holder is carried on the end of a cane- 
like staff and is exploded by strikingit against 
the pavement. 

NotTE.—Copies of any of these patents will be 


furnished by Munn & Co. for ten cents each. 
Please state the name of the pateritee, title cf 


parts being used in connection with each awu- | the invention, and date of this paper. 
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CAREFULLY.—You 


Business and Personal 


READ THIS COLUMN 


! wili tind inquiries for certain classes of articies 


numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. In every ease it is neces= 
sary to give the number of the inquiry, 


MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 4061.—Fora light weight automobile 
engine ot 40 h. p. to be used for motor plow. 


AUTOS.—Duryea Power Co., Reading, Pa. 
aupamiry No. 406:2.—For makers of special sized 
isks. 


Morgan Emery Wheels. Box 517, Stroudsburg, Pa. 


Inquiry No. 4063.—For the manufacturers of the 
front cut, rear delivery automobile harvester. 


“U.S.” Metal Polish. Indiauapolis. Samples free. 


_ Inquiry No. 4064.—For makers of molds for mak- 
ing plaster Paris and cement ornaments. 


Coin-operated machines. Willard, 284 Clarkson St., 


Brooklyn. 


Inquiry No. 4065.—For makers of copper wire 
which will stand temperature of 500 degrees or more. 


For SALE.—Infusorial earth. J. Hervey Cook, Ledge- 
wood, N. J. 


Inquiry No. 4066.—For makers of plumbers’ sup- 


: Plies to furnish material to a master plum ber. 


Blowers and exhauster3s. Exeter Machine Works, 


Exeter, N. H. 


Inquiry No. 4067.—For makers of pear] button 
machinery. 


Handle & Spoke Mchy. 
Chagrin Falls, O. 


Inquiry No. 4068.—For machinery for making tar 
paper and roofing felt. 


Mechanics’ Tools and materials. Net price catalogue. 
Geo. S. Comstock, Mechanicsburg, Pa. 


Inquiry No. 4069.—For makers of vinegar-making 
supplies and cordage machinery. 


Sawmill machinery and outfits manufactured by the 


Ober Mfg. Co., 10 Bell St., 


‘ Lane Mfg. Co., Box 13, Montpelier, Vt. 


Inquiry No. 4070.—For makers of light wooden 
boats of different sizes. 

PATENT FOR SALE.— A. L. & O.Sovelius’ Twine 
Holder. Price, $6,000. Hancock, Mich. 

Inquiry No. 4071.—For information on centrifu- 
gal railway for use ata fair complete with one car for 
6, 8 or 10 persons, rails, etc. 

If making metal goods and needing special parts, 
write us. Metal Stamping Co., Niagara Falls, N. Y. 

Inquiry No. 4072.—For manufacturers of pneu- 
matic brushes for cleaning horses. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry No. 4073.—For parties to undertake the 
installation of water works and sewer system. 

WANTED.—Small gasolene motor torun toy models. 
Give weight. J. Hochholzer, 507 Fifth Ave., New York. 

Inquiry No. 4074.—For an automatic device for 
controlling steam heat, for application to incubators. 

American Institute of Inventors Co., Inc’d., Buffalo, 
N. Y. U.S. A. Patents sold, placed on royalty and 


: companies formed. 


Inquiry No. 4075.—For dealers in blank cards, 
also scrap pictures fur use on same. 

Specialand Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets., N. Y. 

Inquiry No. 4076.—Kor machinery for pullin, 
cotton waste, such as is used by machinists and rail- 
roads. 

Manufacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 4077.—For makers of one and two 
horse power steam engines and boiler. latest patterns 
complete fixtures, such as indicators, pumps, patent 
oilers, etc. 

Write us for estimates on metal novelty work. Spe- 
cial attention given to developing patents. Rex Manu- 


: facturing Company, Limited, Corry, Pa. 


Inquiry No. 4078.—For makers of steam, kero. 
sene or gasoline motor load carts, 


Crude oil burners for heating and cooking. Simple, 


‘efficient and cheap. Fully guaranteed. C. F. Jenkins 


Co., 1103 Harvard Street, Washington, D. C. 


Inquiry No. 4079.—For makers of calenders, also 
wholesale dealers in sheet celluloid. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 4080.—For a second-hand ‘‘Star” 
foot power lathe, 11-inch swing. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc. 
Metal Novelty Works, 43 Cana! Street, Chicago. 

Inquiry No. 4081.—For dealers in the different 
parts of suspenders. 

The celebrated ‘‘ Hornsby-Akroyd ” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chineCompany. Foot of East 138th Street, New York. 

Inquiry No. 4082.—For a second-hand Becker 
vertical milling machine. 

The best book for electricians and beginners in elec, 
tricity is ‘*‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $5. Munn & Co., pubiishers. 361 Broadway, N.Y. 

Inquiry No. 4083.—For parties to manufacture a 
suitable trophy for a public gift representing Indian 
corn. 

Wanted—Revolutionary Documents, Autograph Let- 
ters, Journals, Prints, Washington Portraits, Early, 
American Lllustruted Magazines, Karly Patents signed 
by Presidents of the United States. Valentine's 
Manuals of the early 40’s. Correspondence solicited. 
Address C. A. M., Box 775, New York. 


NOTICE TO TUNNEL CONTRACTORS. 


Sealed proposals marked “ Bid for Tail Ruce Tunnel ” 
will be received by the undersigned until noon, May 11, 
1903, for the construction of atail race tunnel for the 
Toronto and Niagara Puwer Co., of Toronto, Onturio. 
Plans and specifications for this work are on file, and 
can be seen after March 380, 1903, at the company’s offices 
at Home Life Building, Toronto, Ontario, and Niagara 
Falls, Ontario, or office of F. S. Pearson, No. 29 Broad- 
way, New York, Room 220. The right is reserved to © 
reject any or all proposals. Frederic Nicholls, Vice- 
President and General Manager, Home Life Building, 
Toronto, Ontario. 

(> Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Freeon application. 
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_and Queries. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 


though we endeavor to reply to all either by | 


letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than ganeral interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctiy 
marked or labeled. 


(8943) J. M. asks for information re- 
garding the process employed in getting iodine | 
from kelp, and if there are other chemicals 
to be gotten from same. Also give the name 
of a reliable practical book on the subject. 
A. A good working description of the process | 
of extracting iodine from seaweed would re- 
quire a much longer account than we can), 
undertake to give in a letter. There is no 
book, to our knowledge, devoted specially to 
this topic; but you can find full accounts in| 


all the chemical technologies, under the head- 
ing Iodine. We can also refer you to our! 
SCIENTIFIC AMERICAN SUPPLEMEN'TS, Nos. 149, 
198, 246, 277 and 481, which we will be 
pleased to forward upon receipt of fifty cents. 
Practically all of the iodine on the market to- 
day is obtained as a by-product from the Chili 
saltpeter. 


(8944) F. T. writes: JI have heard 


from good authority that there is a mixture 
of acids that will make a fluid, and if put on 
paper it cannot be detected, but with a pair 
of glasses it is visible. Please inform me 
of the name and amount. A. We think you are 
laboring under a misapprehension. What you 
refer to are the so-called sympathetic inks, 
which are practically invisible, and are develop- 
ed in various ways. You will find a long list of 
formule for sympathetic inks in our ‘Scientific | 
American Cyclopedia of Receipts,” pages 283, 
and 284, price $5 by mail. We also refer you | 


to SuppLemEentr Nos. 1114, 1280 and 1402; 
price 16 cents each. 

(8945) D. McK. asks: If a windmill 
is 12 feet in diameter, what would be its: 


greatest energy? A..The power of a wind-— 
mill depends upon the velocity of the wind 
and area of the mill exposed to the wind. 
The rule is: Area of the slats in the plane of 
revolution multiplied by the cube of the veloc- 
ity of the wind in feet per second and the’ 
product divided by 4,000,000 equals the horse | 
power. Thus a good-proportioned slatted mill | 
12 feet diameter in a 15-mile wind should give 
3-10 of a horse power, and should pump 2,000 | 
gallons of water 25 feet high per hour. 


(8946) L. P. B. asks: Would it be 


possible to send a message the distance of a 
mile and one-half with the strength of bat- 
teries, induction coils, etc., mentioned in the 
article? The apparatus of both sending and 
receiving stations being located in the city? 
Would it be possible to increase the sending 
capacity of the apparatus (to a greater dis- 
tance) by increasing the height of the mast? 
A. The apparatus for wireless telegraphy, as 
described in the ScriENTIFIC AMERICAN of Sep- 
tember 14, 1901, is intended to send for a 
distance from one-quarter to one-half mile over 
water, as is explicitly stated in the article. 
To send over land requires much more force 
than over water. For a mile and one-haif 
over land the aerial wires should be twice as 
high and the coil give at least a 2-inch spark, 
or better a 3-inch spark. 2. If it is necessary 
to increase the power of the apparatus for 
sending a message over the greater distance, 
how much and in what parts of the apparatus 
would the power have to be increased? A. A 
larger battery will be required for the larger 


coil. The relay need not be as heavy as 100 
ohms, and the sounder need not be over 20) 
ohms. 3. Under the original conditions and 


strength of batteries, etc., would a 100-ohm re- 
lay, 40-ohm sounder, and %-inch spark of coil, 
be sufficient for transmitter? If power is to 
be increased, please state additional cost for 
increased power also. A. We cannot give cost 


of instruments. For this ‘information apply ; 
to dealers. | 
(8947) J. A. R. asks: 1. Is there 


' 
ever, under any circumstance, such an occur- 


rence as the suspension of gravitation’? If 
there is not, how do you account for the falling 
of the barometer when the atmosphere is satur- 
ated with moisture? A. The density of water , 
vapor is 0.6225 as compared with air; that is, 
any quantity of water vapor will weigh about 
five-eighths as much as the same quantity of 
air under the same temperature and pressure. 
Air containing water vapor is lighter than dry 
air. There is no indication anywhere of any 
suspension of gravitation. But the presence of 
water vapor in the air is not the principal 
cause of a low: barometer in a storm, even 
if we might be allowed to call it-a cause at all. 


| ance of the goods? 


The “low” in a storm is caused by the whirl- 
ing motion of the air, which indeed consti- 
tutes the storm. The increasing moisture as 
the storm approaches a place, and the conse- 
quent fall of rain or snow, are due to the 
fact that the air drawn into and carried up 
in the low is cooled and has its capacity for 
retaining moisture diminished, and beconaing 
saturated, parts with some of its water, which 
falls to the earth. For a full discussion of 


| this important topic, you should read such a 


book as Davies’ ‘Meteorology.’ 2. Would a 
siphon operate in a vacuum, viz., arranged so as 
no atmospheric pressure is exerted on the 
water drawn from or the exhaust of siphon? 
A. A siphon cannot operate in a vacuum. 
There would be no force to push the water up 
to the top of the tube, and there would, there- 
fore, be a vacuum in the tube, just as there 
is in a barometer. 


(8948) R. J. M. wishes to know what 
acids will dissolve cork, or can it be done some 
way? A. Cork is insoluble in any acids or other 
solvents, unchanged, in the way in which, for 
instance, sugar or salt will dissolve in water. 
By prolonged treatment with proper chemicals, 
it can be broken down and dissolved to a great 
extent, but its nature is then entirely changed. 


(8949) S.C. H. asks for a formula for 
a liquid shoe polish that will give a patent 
leather luster, such as has been sold recently 
by the street fakirs. A. Dissolve 4% pound 
gum shellac in 3 quarts of alcohol; then add 
14% ounces of camphor and 2 ounces of fine 
lampblack. 


(8950) 


electric motor 


W. T. O. wants to know if the 
with the 2-inch armature, de- 


‘scribed by C. D. Parkhurst, with 20 amperes 


at 6 volts, would develop %&-horse power. 
Could I use gravity cells (Crowfoot) to charge 
storage cells with, if I used twelve gravity 
cells 6x8 inches and four storage cells, the 
plates being 73%4x7% inches, three plates to 
each cell? Could I get enough current to run 
the motor for sewing machine? How much cur- 
rent would I get if I used five plates, same 


‘size, instead of three plates, or would smaller 


plates do? A. A motor which can carry 20 
amperes at 6 volts will develop rather more 
than ¥% horse power. Gravity cells can be 
used to charge storage cells, and ten gravity 
cells will charge four storage cells. If five 
plates are used instead of three in a storage 
cell, you will be able to draw about 5-3 as 
many amperes from the cell. The amperes 
given by a cell depend upon the area of the 
plates. A good result is 24% to 3 ampere hours 
per square toot of negative surface in a storage 


| cell, reckoning both sides of the plate. 


(8951) G. B. M. asks: 1. Is there any 
practical process for waterproofing thin linen 
or cotton fabrics, without using oil or other 
materials which materially affect the appear- 
In other words, can such 
fabrics be made waterproof and still retain 
their normal appearance? A. We advise you 
to consult the article on waterproofing in our 
“Cyclopedia of Receipts.” 
following formule on pages 590 to 592 will 
probably answer your requirements, viz.: 1, 9, 
13, 19, 28, 24, 25, 29, 30, 33, and 34. Abso- 
lute waterproofing will not be attained, but 
with proper manipulation you can secure good 
results. 2. What is the process by which thin 
fabrics are attached to vulcanized rubber, 
as to adhere firmly? Can this be done in 
such a way that the rubber will penetrate to 
at least the middle of the goods? A. This can 
be accomplished in several ways. The rubber 
can be softened by heat, and then passed, to- 
gether with the cloth, between rolls which press 
the cloth into the rubber. Or the surface of 


the vulcanized rubber can be devulcanized by , 
boiling in caustic potash or soda, then wash- | 
‘ing with dilute acid to neutralize the alkali 


and finally with water; then allow to dry. The 
cloth is then covered on one side with a solu- 
tion of rubber, and the cloth and the partially 
devulcanized rubber are passed through rolls. 
3. In vulcanizing rubber, is it possible to so 
protect certain portions of the same as to leave 
them softer and more flexible than the rest? 
If so, how is it done? A. We are not aware 
that this is ever done. We can suggest, how- 
ever, the following: Prepare a solution of 1 
part of sulphur chloride in 40 parts of carbon 
disulphide, and brush this solution in the parts 
to be vulcanized. Dry rapidly in a current of 
warm air; then wipe with a damp cloth. Dry, 
and repeat as often as necessary to properly 
vulcanize. 


(8952) H. W. H. asks: 1. Is there 
more power in a two-cylinder compound engine 
than in a two-cylinder simple engine, same 
pressure, piston area, and expansion ; the simple 
engine taking steam only at the first stroke? 
A. There should be no more power in a cum- 
pound engine than in a double-cylinder engine 
with each cylinder of the same capacity as the 
high-pressure cylinders of the compound en- 
gine. Compounding is a question of economy. 
2. If air or gas is compressed, is there a 
continuous heat from it, or only while it is 
being compressed? A. Compressed air and all 
gases generate heat only during compression. 
8. Would there be more power in a gas engine 
if the heat of the’ explosion is used to maké 
steam by spraying the inside of the cylinder, 
and would it keep it cool? <A. A water spray 
in the cylinder: of a gas engine is of very 
doubtful value, and is not considered practi- 
cable. 


One or other of the, 


so: 


(8953) E. A. M. asks: Is the expan- 


sion of mercury, as in thermometers, directly 
proportional to the increase of heat causing 
such expansion? If the volume of a given 
quantity of mercury at 82 deg. F. be called 
100 per cent, what per cent would represent 
its volume at a temperature of 20 deg. F? At 
120 deg. Fv <A. The expansion of mercury is 
proportional to the change of temperature. The 
equation for obtaining the volume at any tem- 
perature which was used by the _ In- 
ternational Committee of Weights and Meas- 
ures is Vt=1-+ .000181792¢ + .000000000175t? 
+.000000000035116t?.. In this formula 1 is the 
volume at freezing, or 0 deg. Centigrade; Vt, 
the desired volume at ¢ deg. Krom this equa- 
tion you can easily determine the percentages 
you desire, since 20 deg. Fahr. is 6.7 deg. C., 
and 120 deg. Fahr. is 48.9 deg. C. 


(8954) D. E. D. asks: What are the 


lowest and the highest temperatures reached, 
and under what conditions have they been 
reached? A. The lowest temperature yet at- 
tained was reached by Prof. Dewar, when he 
liquefied and afterward froze hydrogen. He 
gives the following data: Hydrogen boils in 
the open air at —252.5 deg. C. (—486.5 deg. F.) 
It freezes at —258 deg. C. (—496.4 deg. F.) 
By its own evaporation this is reduced to —260 
deg. C. (—500 deg. F.) This is the lowest tem- 
perature ever obtained for a_ sufficient time 
to measure it. The highest temperature ob- 
tained is in the electric furnace by Moissan 
in his researches. This may be stated as be- 
tween 6,300 deg. F. and 7,000 deg. F., since 
it is between these points that carbon vola- 
tilizes. An extremely high temperature is ob- 
tained by heating a mixture of aluminium 
powder and iron oxide or chromium oxide 
powder, equal parts. The aluminium takes the 
oxygen from the oxide so violently that a 
temperature higher than that of the oxyhydro- 
gen flame is reached. The oxyhydrogen blow- 
pipe gives about 3,800 deg. I*. 


(8955) B. M. asks: Will you kindly 


let me know whether the theory that there 
exists a “repulsive force’’ between the mole- 
cules of matter is correct? If not, what power 
makes the molecules of a gas ‘beat’? against 
the walls of the vessel in which it is inclosed? 
A. There is no repulsion between the mole- 
cules of any gas, unless it be those of hydro- 
gen. All other gases act as if there was a 
slight attraction between their molecules. ‘rhe 
force which causes gases to exert pressure 
against the sides of the vessels in which they 
are confined is heat. If any gas is cooled 
sufticiently, the pressure ceases and the gas 
turns into a liquid. The theory by which the 
behavior of gases is explained is called the 
Kinetic Theory of Gases. 


(8956) W. S. E asks how brass or 
copper plates may be treated to imitate gun 
metal; also if you publish a SUPPLEMENT con- 
taining the design of a small transformer of 
about 125 watts capacity. with primary voltage 
250 volts and 3,000 alternations to give a sec- 
ondary voltage of 125 volts? A. An easy 
way to blacken brass is by means of the fol- 
lowing solution: Take nitrate of copper, 1 
part, and ammonic hydrate, 2 parts. Dissolve 
the copper in the ammonia water. Clean the 
brass, and leave it in the solution till the de- 
sired color is reached. Dry, and rub with 
wax or vaseline to polish if desired. We have 
not published any plans for winding a trans- 
former. Vlans for one are to be found in the 
book ‘Electrical Designs,” which we can send 
you for $2 by mail. 

(8957) L. B. asks how much pressure 
or power is exerted on a board 1 foot square 
immersed perpendicularly in a stream flowing 


3 miles per hour? What I wish to know is 
the size necessary to make a surface which Willi 


‘be equivalent to one (theoretical) horse power 


when immersed in stream. A. The pressure 
on a square foot of surface held in a 3-mile- 
per hour stream will be 0.129 pound. A 
wheel to generate one horse power in such uw 
stream must have a peripheral velocity equal 
to one-half the velocity of the stream for best 
effect. It will therefore require to have the 
biades of 15 square feet each. 


(8958) F. B. asks: 1. How much 
heavier or lighter is gasoline gas than air? 
A. Gasoline gas is slightly heavier than air. 
2. If a gasoline stove or lamp is placed in a 
small, close, and very warm room, would the 
gasoline evaporate through the opening which 
admits air to the supply tank, mix with the 
air of the room, and explode? If not, why? 
If it would, how much ventilation and now 
low ‘temperature would be required to make an 
explosion impossible? A. Gasoline does not 
evaporate and pass through the small ventholes 
of a lamp or supply tank in quantities sufficient 
to make an explosive mixture with the air of a 
room. Very little ventilation of a room is 
needed, only enough to prevent the odor of 
gasoline. 3. If an explosion occurred, would 
it be very serious’? A. An-explosion of gaso- 
line gas would be very severe. It would wreck 
a house. 4. I have read that it is dangerous 
to subject acetylene gas in a lighting plant to 
a greater pressure than a six-inch column of 
water would produce. If this is true, why? 
Ifow could it explode in the pipes before being 
mixed with air? If not true, how much pres- 
sure would be safe? A. Acetylene gas ap- 
paratus is not made for excessive pressure, as 
in general use. Pure acetylene at ordinary 


-pressures is not explosive. 


© 1903 SCIENTIFIC AMERICAN, INC. 


(8959) W. M. G. asks: In conversa- 
tion with a friend, he made the statement that 
the great pressure of deep-sea water would 
Overcome gravitation; that a cannon ball or 
any heavy weight would sink so far and stop, 
and also stated that telegraph cable would 
not lie on the sea bottom in deep sea for the 
same reason. Is that true? A. According to 
the best figures at our command, sea water is 
compressed 44 millionths by a pressure of 15 
pounds per square inch. As the pressure in- 
creases, the compression is not proportionately 
so great as this. The tests have been car- 
ried up to three tons per square inch. At one 
ton per square inch the compression was 
0.00696; and at three tons, it was 0.00719. 
This is but little more than for one ton. These 
facts show that water is nearly incompressible, 
or is compressed very much less than most 
substances which will sink in water. It is 
easily seen from this that a body which begins 
to sink in the sea will continue to sink till it 
reaches the bottom. Its density is greater than 
sea water at the surface of the ocean, and it 
will become denser more rapidly than the wa- 
ter as it goes down in the water. There can be 
no place where its density will be equal to 
that of the sea water, and hence no place where 
it will cease to sink till it reaches the bottom. 
The depths of the ocean are not occupied by 
floating bodies, wrecks, etc., tossing about in 


the water. They are dark, motionless, barren, 
dead, and telegraph cables lie buried in the 
ooze which covers the ocean floor. 

(8960) E. O. M. writes: Some time 


ago, while inspecting a 220U-volt direct-current 
motor, I made the remark that dynamos and 
motors are almost identical in construction. 
The man to whom I was talking was a repre- 
sentative of an electrical company, and said 
there was no more resemblance between a dyna- 
mo and motor than between black and white. 
He said a motor would never act as a 
generator unless the leads were changed. 1 
affirmed that a series motor if revolved in 
the opposite direction will act as a generator, 
while a shunt-machine acts either as a motor 
or generator without the leads or direction of 
rotation being changed. Which was right? Is 
the following true? A spark will jump a foot 
in air of ordinary density rather than 0.01 
inch in a nearly perfect vacuum. A. You are 
quite right in your statement regarding tne re- 
versibility of dynamos and motors. The fact is 
said to have been an accidental discovery, and 
to have led to the use of electric motors. A 
discharge in a partial vacuum, such as that of 
an incandescent lamp globe, will take place 
over a much greater length than in air of 
ordinary density. Ilowever, in a perfect vacu- 
um no discharge can take place. 


(8961) T. A. H. asks: 1. How do as- 


tronomers account for the retrograde motion 
of the moons of Uranus?” What is the inclina- 
tion of the poles of the planet to the plane of 
his orbit’? A. The moons of Uranus revolve 
in orbits which are very nearly perpendicular to 
the plane of the ecliptic. The position of the axis 
of the planet to the plane of the ecliptic is not 
known, since there are no spots upon the planet 
by which its rotation can be determined. 2. 
What is the latest conclusion of astronomers 
as to the conditions on the surface of Mars? 
Where can I get full information? Proctor, in 
“Other Worlds than Ours,” describes this planet 
as being largely covered with seas and oceans. 
Is not this view now discredited? A. You 
will find the modern view of the physical condi- 
tion of Mars in any modern astronomy. Todd’s 
“New Astronomy,” or his later book, “Stars 
and Telescopes,” will give you a reliable ac- 
count. Briefly, Mars is regarded as a planet 
which has a thin atmosphere, and whose water 
is nearly gone. Most points of its surface can 
be reached by a Martian without using a boat. 
The details of this topic cannot be given in 
a note. 


(8962) H. FF. T. says: 1. What weight 


is a large American locomotive? <A. The 
largest American locomotives weigh about 230,- 
000 pounds; with tender, 320,000 pounds. 2 
What is the capacity of a large American box 
ear (freight)? A. The carrying capacity of 
new style large box cars is from 40 to 55 tons. 
3. What number of loaded freight cars can a 
large freight engine haul? A. The largest 
haulage capacity of heavy engines is about 
3,000 tons, say 40 full-loaded cars. Trains of 
100 empty cars are frequently hauled by a 
medium engine. 4. What is the average daily 
run for one passenger engine, on transconti- 
nental trains, i., the distance between sta- 
tions at which engines are changed? A. 
From 150 to 250-mile runs are made, but much 
longer under’ special conditions. 5. Have 
American passenger trains made faster time 
than those in England? A. We understand 
the fastest time on record has been made in 
the United States. 


(8963) F.H. F. writes: To start a 
gasoline motor in cold weather, that is 
fixed by a contact-breaking device, is frequent- 
ly a difficult matter. I have found that by re- 
moving the firing apparatus (which takes but a 
moment with my motors) and warming it well 
over a gasoline or alcohol flame, so as not to 
deposit soot, the motor will start instantly. In 
case the parts cannot be removed easily, the 
flame from a plumber’s gasoline torch held 
against the firing apparatus would answer the 
same purpose. 
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ANATOMIE DU GASTER DE LA MyYRMICA 
Rusra. Par Charles Janet. Paris: 
Georges Carré et C. Naud, Editeurs. 
1902. Pp. 68. 


MANUAL FOR RESIDENT ENGINEERS. Con- 
taining General Information on Con- 
struction. By F. A. Molitor and E. J. 


Beard. New York: John Wiley & 
Sons. London: Chapman & Hall, 
Ltd. 1903. 16mo. Pp. iv, 118. Price 
$1. 


During the construction of the Choctaw, 
Oklahoma & Gulf Railroad Company’s line 
across the State of Arkansas in 1899, the first 
fifty pages of this book were written by the 
authors and published in blue-print form as 
instructions to resident engineers for the pur- 
pose of obtaining uniformity of method in 
work and results. After the road was ex- 
tended, so that personal supervision was ren- 
dered difficult and slow, the authors revised 
the body of the book and also the standard 
specifications, which, together with the tables 
of level cuttings, were added to the original 
instructions and published in book form for 
the railroad company’s use. As no. pocket- 
book or manual bearing upon the particular 
field covered by the original instructions has 
heretofore been published, the work should do 
at least something toward simplifying and 
standardizing the work of the resident engi- 
neers in general. 


IRRIGATION INSTITUTIONS. By Elwood 
Mead, C.E., M.S. New York: The 
Macmillan Company. London: Mac- 
millan & Co. 1903. 12mo. Pp. xi, 
392. Price $1.25. 


Mr. Mead assures us that this work is based 
on twenty years’ experience in the development 
of irrigated agriculture in the arid West. In 
the work that lies before us these years of ex- 
perience have been concentrated into some 
fourteen chapters, dealing with the subject 
both from the agricultural and technical side, 
as well as from the legal side. The changes 
wrought by irrigation in the last half century 
have been such that a good book on the sub- 
ject should be welcomed. 


AMERICAN ELECTRIC AND AUTOMOBILE 
Patents MONTHLY. Compiled by 
James T. Allen, Examiner United 
States Patent Office, Washington, D. 
C.: American ‘Patents Publishing 


Company. Price $5 per annum. 


Mr. Allen has undertaken the task of pre- 
paring a compilation of the patents included in 
over four hundred subdivisions of the Patent 
Office classes. The publication contains di- 
gested patents corering the subjects of 
acoustics, electro-chemistry, electric lighting, 
electric railways, electric signaling, electric 
steering, electric conductors, therapeutic elec- 
tricity, electrical motive power, special appli- 
eations of electricity, telegraph, and telephone 
improvements, motor vehicles and attachments, 
and air and gas engines. Mr. Allen has pub- 
lished the drawings and the claims of each 
patent. Not the least valuable feature of his 
work is an index giving the number, name, 
and date of references cited in examination of 
applications. That a publication of such char- 
acter should be of value to patent lawyers goes 
without saying. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


April 14, 1903, 
AND EACH BEARING THAT DATE. 


| See note at end of list about copies of these patents.] 


Acid, apparatus for the manufacture of sul- 

furic, O. H. Eliel 
Air brake, C. W. Valentine 
Air brake hose coupling and valve mechan- 


ism, -G.. Bi Dinkins: ca. ees cee eee 725,421 
Air compressor and heater, C. R. Keller. 725,450 
Amalgamating machine, A. H. Woodru 725,309 
Amusement device, Seyfried & Sheelor . 725,156 
Animal trap, R. Chasse ............eee eee 725,040 


Automatic sprinkler, W. Morgan 
Automobile brake, L. L. Hoffman 
Axle box dust guard, N. H. Davis .. 
Axle gage, Compliment & Robinson 
Badge, F, W. Pollock .............. 
Bag holder, G. E. Brown 


Balance escapement, E. Buysse . 725,037 
Banana bunch hanger, M. F. Levy ........ 725,458 
Bar working machine, G. O. Gridley ...... 725,438 
Battery plate forming die, D’Arsonval & 
VaULeCOIS lee eas eee a ania ss Bh eae eels 725,192 
Beaming machine pressing attachment, J. 
MceGallumy © 456553 eek ee ates . 725,120 


Bearing, antifriction, A. E. Hender: . 725,620 


Bearing, ball, A. E. Henderson...... . 725,246 
Bearing mechanism, ball, J. E. Breitw . 725,403 
Bearing roller, A. E, Henderson .......... 725,247 
Bed bottom spring support, G. Brand ...... 725,030 
Bed bottom supporting spring, G. Brand... 725,031 
Bedstead, M.-L. Crogs...... ee. e cece cece eee 725,320 
Bedstead corner fastener, W. S. Foster..... 725,330 
Bellows motor controller, F. E. Whitney ... 725,386 
Bicycle bearing, C. J. Dorff .............. 725,547 
Bicycle handle bar, adjustable, T. H. Jacob 725,085 
Binder, temporary, W. S. Mendenhall -. 725,265 
Blind, window, E. A. Clark .............. 725,042 
Boat float arrangement, W. M. von Malien. 725,264 
Boats, observing tube for submarine, S. 

Teak: ook ore cea s vedintere 3's tibwlscelee ersoetine ait 725,570 
Boiler. See Steam boiler. 
Boiler, R. Baggaley .. 725,392 
Boiler tube cleaner, E. - 725,018 


Bolt anchor, S. S. Newton 
Bottle, H. De Rocco -...... eee eee eee 
Bottle closure. C. W. Scott et al 
Bottle filling machine sight feed housing, 


725,279 
725,419 
725,153 


Dia Strebel 25-5 hess sresce File e diseases ubia ores enacts 725,504 
Bottle, non-refillable, T. C. De Hart . 725,051 
Bottle, non-refillable, J. C.° Rosenkran: 725,146 
Bottle, non-refillable, L. D. Lil. 725,288 


Bottle opener, I. E. Newell .... «. 725,277 
00D or METAL & Bottle stopper head, L. Strebel.... . 725,505 
Bottles, jars, ete., device for 
Workers*= FL. OL, Ws Strandh: 2.00 sak eee eee as 725,294 
Box stuff sawing and assorting machine, 
Without Steam Power shonld A. Smith ............. Stee e cece wees 725,630 
use our Foot and Hand Power et or the like, KE. P. Davis........... 725,322 


Machinery. Send for Catalogues z operating mechanism, automatic, M. 
A. Born 


‘Wood-working Machinery, SNS Pei =| A. Born oo... eee e cece eee eee 725,611 
aR ei ree ar | Brake shoe, W. E. Gorton 1. 725,336 
SENECA F Brake shoe, D. Rawstron eee. 725,587 
a A FALLS MFG. CO. = Brick handling and drying system, W. 
69-5 Water St. ccneca Falls, N.Y, =a DOnUisss cosa een maek ieee ees sees 725,323 
Brick machine mold, H. J. Flood. .. 725,619 
9 Brick machine, R. C. Bishop ..... +. 725,025 
ENGINE & FOOT} MAL @ xe oH LEMAR | iridie, J. WK Noble .........0l0o 1 725,626 
QOLSs SUPPLIES Bromin, extracting, A. W. Smith ........ 725,161 
. CATALOGUE FREE. Brushes, device for securing bristles in, 
SEBASTIAN LATHE c° 120 CULVERT ST Pe MOS? tes oo ine oes Saale JS . 725,269 
TINZUAY §| Building block grapple, IL B. Stephens . 725,169 
cn r , P Button hook, J. L. Sommer ............... 725,166 
and urret Lathes jan-| Cables or the like, grip for, O. M. Sackett... 725,486 
cae and Dower ers, Shapers, and Drill Presses. Cake turner and culinary article, G. S. 
SHEPARD LATHE CO.. 133 W. 24’St., Cincinnati, oO. ROSS OT kira ete Ore a, SecE arer a into setae aoe 725,628 
ee 9 ~|Caleulating machine, N. Goldfarb - 725,242 
NX Calendar, perpetual, W. M. Finch 725,431 
SSE Calking seams of vessels, apparatus for, C. 
GES IGHtOWer) 6 155-0035 Si ciesszere o slareuatel astetns 725,340 
It’s a Guarantee of Quali | comora, Me Schell 1) 725;488 
2,000,000 Camera, photographic, I + 725,034 
Sold in 12 Ye Can; “Ge Reo Parner wien 6 are Seeds oe ete cea bits 725,515 
old in ears Can forming machine, Good & .. 725,070 
Can opener, F. Peffer ..... - 725,131 
EVERY REEL WARRANTED | an opener, L. T. Weiss... | 725°305 
: Booklets mailed free Can testing apparatus, J. y 
PRGNEUAS See oes Soke ahead hee iusyeyeletera, sustetesions 725,589 
The Andrew B. Hendryx Co. | Can top and bottom conveying apparatus, 
New HAVEN, _ CONN., , U. BAe J. G. & M. O. Rehfuss . 725,588 
Cant hook, D. H. Langan ... +» 725,347 
Canvas stretcher, W. J. Dorgan ...... ». 725,422 
Pj efitt r ! Car bolster, railway, J. A. Thorsell ... - 725,175 
p e Ss} Car brake, Powell & Schneider ............ 725,286 
Car brake ratchet handle, P. C. Baggerman 725.393 
“Our kit ds Ge complete un- Car, center dumping, R. H. Hornbrook - 725,564 
ess it includes the famous | (ar construction, H.C. Buhoup . 725,218 
STILLSON WRENCH Car coupling, (. E. Lucas .............. 725,105 
Car coupling, Sehroeder & Lindholm, 
which is particularly adapted for turning out the best 725,150, 725,151 
work without crushing the pipe in the least. All parts | Car door, freight, D. E. McLaughlin ...... 725,581 
are drop-forged. Once tried, it is always used. It has| (ar, electric, G. C. Hawkins ......... . 725,079 
many imitations but no equals. See explanatory cuts. | Car fender, J. H. Hulings . 725,446 
Price list on application to Car, freight, H. A. Turner . . 725,178 
WALWORTH MANUFACTURING CO., Car rocker side bearing, 7 
128 TO 136 FEDERAL ST., BOSTON, MASS. BUCKING ,: 62D Tee oie ees diercserces to eaelauren ats 725,315 
Car rocker side bearing, railway, W. H. 
MANG Ris Ssseteccrs, She sedesurird a ade. Ue a way 725,350 
Car rocker side bearing, railway, F. B. 
ToWnsend! tots cies onc tee Sad tue ea ee ore 725,380 
. Car sash and panel cleaner and polisher, D. 
E N Cc IN ES McCaffery whim fore Sie teas con erd, dene ctotereletee ome g 725,119 
7 . Carbonating apparatus, Adrianece & Calleson 725,531 
Marine & Stationary Carbureter, J. Ruthven ............0e0ee 725,148 
from 1-4 to 16 H. P. Cardboard scoring machine, M. D. Knowlton 725,453 
A thoroughly satisfactory engine Carpet renovator, J. S. Thurman ......... 725,299 
at a moderate price. Cartridge case, A. Barrallon ............. 725,395 
Write for catalogue. Case. See Display case. 
THE CLIFTON MOTOR WORKS. Gaster; Ae Be Diss 2 inchs ue esate eat «. 725,325 
283 E. Clifton Ave., Cincinnati, O. fasten ara Dorsey ; seb ade 
oo ee aaa Caster, ball, F. P. Magoun . 725,108 
Caster, ball, C. Thomson ................- 725,174 
Jump Spark Coils Cement or concrete structures with hollow 
walls. flues, ete., device for building, 
For Gasoline Engine Work. We? He Cadwell so. jn cicediceatcs ea ca 725,038 
7 Cement, strengthened cast, J. Daime -- 725,544 
Send to the Cementing substances, W. M. Kimber lin. - 725,094 
Dow Portable Electric Co., | Centrifugal machine, Hall & Ramsay 725,440 
tor catalogue of spark coils, plugs, | Centrifugal machine, F. Hampl ...... - 725,560 
carburettors and am-meters. ‘The|Chair, J. A. Whitcomb ...............6.- 725,186 
best that are manufactured. Channels, apparatus for forming navigable, 
General office, BRAINTREE, MASS. er tetas PR AEE S sae Rie aes 725,203 
Members of the National Association Cheese Seiten On alevigable, each W. Bates. £28,208 
of Automobile Manufacturers. Chocolate blocks or tablets, machine for , 
molding. P. R. Franke : « 725,237 
THE EUREKA CLIP Chnck -deikig Je Mebonoue eae 
(Chuck, drill. J. J. MeDonough. «+ 725,273 
The most useful article ever invented Churn motor, R. B. Thompson ........ .. 725,606 
tor the purpose. Indispensable to Law- Churn power, F. FF. Sims . 725.507 
yer's, Eaters: Students, Bankers, Insur- “@ Cigar lighter, J. J. Fleming .............. 725,061 
ance Companies and business men gen- Nic » > ‘ z 
erally. Book marker and paper clip. 2S et Cerone San. Ups, means TOr=DeQvid 725,122 
Paes et mata the Oar age S| Cirenit closing device. H. “P. Ball 1117! +. 725,195 
To be had of all booksellers, stationers S Clotheen ting machine, C. A. Amelang .... 725,391 
and notion dealers, or by mail on receipt othes hook, J. M. Merrill .......+....45 725,111 
of price. Sample card, by mail, free. Man- Clothes line. pinless, W. A. Jennings ..... 725,447 
ufactured by Consolidated nt ety Clutch, pneumatic. ©. B. Goodspeed 2+ 725,243 
Pin Cow Box 121, Bloomfield, N. Coat and hat rack. R. E. Hart . 725,441 
Coat hanger, H. C._ Hinchcliff 725,082 
Coating apparatus, electrolytic, H. W. Botz 725,208 
TRAVELING Coffee pot. C. TH. Atkins oe... .. eee ce eee eae 725,193 
Coke oven doors, means for removing, 5 
ELECTRIC Moore .. 725,471 
Coking oven. . 725,646 
HOISTS Collar pan aoe neta 
F ormandy : es 
aoe Pullers a Compass attachment, J. 725,399 
‘ Conerete conduits. form or center for mold- 
Standard and Special l'ypes ‘ ame the inverts of. W. F. Learned.... 725,098 
‘ondenser system, W. C. Brown ......... 725.212 
PAWLING @ HARNISCHFEGER Conveyer. bucket. A. L. LeGrand ........ 725,573 
162 Clinton St., Milwaukee, Wis. Copper from carbonate and oxid ores, ex- 
a : tracting. H. R. Ellis 725,548 
Ab Corset clasp. . Kennedy 5 . 725,258 
R Crane, A. L. & O. Anderson 725,312 
Each out epairs Crank disks or gears against end movement, 
part of our engines is machined to J a 
gauge and always kept in stock. Repairs 4 means for securing, J. Thomson ...... 725,510 
are seldom needed with the cae Crupper stuffer. Bastian & Sussman ..... 725.535, 
Gas & Gasoline : Crutch. G. C. Calentine .......... cc cee eee 725,612 
OLD iain Cultivator. M. G Graham . 125,074 
is a ultivator, J. . artholom 725,201 
pares paband ee an Cultivator, J. Schalk .......... 2 7251487 
not take advantage of your Cultivator shovel, A. L. Johnson . 725,448 
need and charge exorbitant Cultivator wheel, E. S. Slough ............ 725,159 
prices. Send for new cata- Current apparatus, alternating, Kelly & 
tous of all ort Statfquary: and ¢ Chesney i. cesses Sees ene 725.091, 795,092 
ortal Eng’ i A 
Current motor, alternating, A. W. Schramm 725,596 
Olds Motor ‘Worka, arse; Mich Current motor system, alternating. S. Krohn 725,454 
Current motors. device for varying the num- 
For PIPE-THREADING ne of poles in alternate, Dahlander & 
INMAStHON) ees ed Ps Ue aaah he ak eS 725,415 
cae fee oe nin UE TING | can com. |CUttYeomb, J. Ho AL Wille... +. 725,529 
pare for ease of operation and excellence of work utadn stretcher, M. M. Hedden. * 725,339 
with ut out, automatic, I. Kitsee .............. 725,259 
b FORBES PATENT DIE STOCK Cutter. See Cheese cutter. 
Vise is self-centering and dies are adjust. | Dehorning knife, J. D. DeCelle ........ 725,546 
able to any variation of the fittings. Parts | Dental chair, I. N. Brigham .. .. 725,033, 
can OAT irend at slight cost when worn | Dental plate, S. G. Supplee . . 725,506 
out. thread and cut up to 12 in. pipe. | Deodorizing or disinfecting . 
CATALOGUE FREE. JACODS: Saad od wens : .. 725,086 
MACHINE: ou 30. CURTIS & CURTIS CO.. Derail. E. C. Carter .. 725,316 
Range \%-2in. R. & L. 6 Garden St., Bridgeport, Conn. | Dipping machine, W. S. Foster . .. 725,064 
—|Displayy case, C. E. Latshaw ........ «. 725,572 
Disnlay stand, H. I. & M. A. Lurye . 725,625 
WITT GASOLINE Distribution system. A. D. Lunt .......0.: 725,463 
Engines Door. track and hanger, sliding,, T. C. ee 
q POMWENE speciale aie teccteooa anode eke nnie opiate eter 725,135 
fan caeuoud the: feet for over Door track. rolling, T. C. Prouty . . 725,136 
sites to-day Doorway, A. F. Gerald ......... . 725,552 
than ever. Draw bar rigging, R. W. Fox .. - 725,550 
Get posted. Dredger, canal, FE. Chaquette .......... ~« 725,409 
WITTE IRON Drilling machine, A. W. Wigglesworth..... 725,645 
Dry closet, S. Davis ..............2 20. .. 725,050 
WORKS CO., Dynamo brush holder, E. Gaud .. . 725,239 
517 West Sth St., Egg beater, C. A. Taplin ................. 725,507 
a een Cay, Mo. Electric motors, device for maintaining con- 
- stant speed in, J. G. Roberts wee 725,140 
Electric switch, T. Cope ........ . 725,221 
Electric time switch, E. Hemphill . 725,444 
Elevator, J. G. Scott ............02 eee .- 725,491 
Elevator cage stop latch, E. Pocher...... 725,584 
Letters Elevator gate operating mechanism, J. E. tet 
Wee Opal, ar sieage erotic cies eer aie ale eian sree reels 725,236 
eS While You Elevator safety device, E. H. Price * 7257132 
Engine driving gear, C. Phillips ......... 725,285 
Engine electric ignitor, explosive, Fs 
GOOUSON 8 ce GSS eS Or Se Cee 725,644 
Use your Own paper. Engine ignition chamber, gas, A. A. Low.. 725,104 
i Y Engine muffler, R. P. Thompson .......... 725,379 
Any pen, any ink, nO Press Engine piston, H. M. Quick ......s... Ail. 725,138 
Government Officials Colonists, Farmers, Engine speed’ regulator, oil, W. A. Whiting 725,528 
* Peary Envelope and writing sheet, A. H. Lewis, : 
will find it invaluable. Sb Pale Wan eereee geek van Sea AU IEE 725,459 
Every man who writes letters should write for prices if Envelope machine, F. B. Powers ......... 725,479 


We manufacture 


his stationer does not keep it. 


Explosive engine, 


oscillating piston, 


“ Ditmars ” Typewriter Ribbons Jenney vee eevee cece ees 
and Carbon Paper. Eyeglass _spri gz 
PEN-CARBON MANIFOLD CO., Dept. 1. Fabrics, border for the edges of, G e 
145-9 Centre St. New York.U.S.A. MORTOW: sctersacd cbs edhe el eteh aie oe Waele 725,113 
Bang (C.We sUtind 5 '3.5 0%. stscrodeeavcc ne ote ote a 725,107 


(Continued on page 324.) 
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with either 
of these 


trade marks G 


is Solid Gold 


No ‘skeleton construction” or cheap sub- 
stitute to be paid for at gold value. 


ACCURATE TO THE SECOND" 


eber 
Hap 


Watches 


are made in our own complete factories; 
the works for the cases—the cases for the 
works. Our guarantee goes with every one. 


LSD Tomb 


ia h e 400. Smallest, daintiest 


Wonien’s watch. 
Send for free book Guide to Watch Buyers’ 


Dueber-Hampden Watch Works 
56 South Street, Canton, Ohio 


THE INTERNATIONAL 


KEROSENE OIL ENGINE 


isthe most simple, compact and power- 
ful ever constructed for practical pur- 
poses. Needs less attention, is less lia- 
bie to get out of order and is cheaper 
to run than any engine manufactured. 
Simple, durable, economical and relia- 


«<n 


21 jewels, 
17 jewels. 
For Men. 


ble. Nothing but ordinary Kerosene 
Oilrequired torunit. Safe and easily 
operated. 


International Power Vehicle Co., 
STAMFORD, CONN. 


Fot the Best TONNEAU BODIES 


a i made write to 
FRANTZ BODY 
MFG. CO. 
‘Akron, Ohio 


and mention the 
Scent. Am. 


No. 400 


TOOLS AS A TOPIC 


must be interesting to every handi- 
craftsman. ‘I‘here is a mine of infor- 
mation in 

Montgomery & Co.’s Tool Catalogue 


which enumerates thousands of tools. 
Capital Hustrated. of reference. Pro- 


™7TOOb 
CATALOGUE 


S 


fusely illustrated. Sent by mail for 
25 cents, discount sheet included. 
OMER 


Y & CO., 
105 Fulton’ st., 


New York City. 


Su USE GRINDSTONES ? 


tf so we can suppiy you. Ali sizes 
_ mounted and unmounted. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial‘purposes. [2 Ask for cataloque 

The CLEVELAND STONE CO. 


2d Floor, Wilshire, Cleveland, 0. 


Apple Economical Gas Engine lgniters 


For Marine, Stationary or 
AUTOMOBILE USE 


We manufacture Dynamos, 
Magnetos, Batteries, Coils, 
Plugs, Governors and 
Switches Send for catalog. 


The Dayton ElectricalMfg.Co. a 
80 S. St. Clair St., Dayton, O. DYNAMO TYPE, 


MARINE Gasolene MOTORS 


Experts for years have ranked our engine with the high- 
est grade, and it is now being copied by other builders. 


We always endeavor to be on top, and for 1903 offer an 
engine built from Brand New Patterns, with new and 
original features—just what other engines will have 
five years hence. 


If you want to be in the lead send for catalog fully describ- 
ing allparts and then buy a ‘Rochester. 
ROCHESTER GAS ENGINE CO., 

693 Driving Park Ave., ROCHESTER, N. Y.U. S.A. 


AMERICAN 


Pocket Ammeter 
for testing state of batteries used on 
automobiles, motor cycles, launches, 
etc. Will measure one to fifteen am- 
peres correctly. Put up in a nickel- 
silver case which will not tarnish or 
wear off. Directions inclosed with 
each instrument so that a novice may 
operateit, Simple and reliable. 

Price, $8.00, complete. 
AMERICAN COIL CO., 


28 Newburn St. W. Somerville, Mass 


+ CATALOGUE NE2I 


AUTO. BODIES, TOPS 
and CUSHIONS. 
THE HILL 
MFG. CO., 
1394 West Av., 


Buffalo, 


Scientific American 


APRIL 25, 1903. 


SEND 
FOR IT 
TO-DAY 


Everything used in 
putting together a bi- 
cycle or automobile 
and all necessary tools 
and _ instrumen for 
making and repairing 
same are catalogued, 
illustrated and priced, 
with full descriptions 
in our 144-page booklet 
which is mailed tree to 
any address upon re- 
quest. A complete dic- 
tionary of Bicycle and 
Automobile Materials 
and Supplies. It costs 
you nothing but tells 
you much. 


HARTFORD, CONN. 


A Sanitary Fixture 


BICYCLE 
AND AUTOMOBILE 
MATERIAL AND 


THE POST & LESTER CO., - 


Write for Catalogue 


FORT PITT SUPPLY COMPANY 
Second Avenue, PITTSBURG, PA. 


SAVIN IGE PAD 


(Trade Mark) 


Sn 


Reduces Ice Bill 
15 to 33 per cent. 


yf 
( SS 
| | } > “y \ Makes ice chest colder: 
ee eT ANT Ra keeps provisions bet- 
<5!" i. MN Wy ter; prevents slime. 
rS38 aa . No odor, no taste. 5c. 


Send 


eSSe Sh = i 
S38 Jes =< sq ft. icebox 
SSE << measurements. First- 
a cee class hardware, house- 


All the facts in booklet ‘‘No. 16.” 
SAVIN ICE PAD CO.,1023 Filbert St., Philadelphia, Pa. 


HAND Power DYNAMO 


A very handy machine. Wil) per- 


form any electrical experiment. 
Powerful, compact and gives large 
current. Will light 10 candle 


power, 12 volt ircandescent lamp. 
W illdecompose water, electrot ype 
metals, fire blasting fuses, etc. 
Power always ready - no batteries 
required. Price $6.50. Send for 
one. Write to-night for complete 
catalovue ot electrical specialties. 
JULIUS ANDRAE & SONS CO., 
2 221 W. Water St., Minwau KEE, Wis. 


Sisnhene Patent 
VISES 


FLAT 
or 

SWIVEL 

BASE 


QUICK ADJUSTING 
Without a Rival 


TOWER @ LYON CO. 
95 Chambers St., N. Y. 


Veeder Ratchet 24 Rotary Counters 


For voting machines, neostyles, ony) 


telephones, nicke] in slot machines 
and automatic machinery generally 2 
to register the number of pieces or 
quantity of material produced—for #@ 
any purpose requiring a small, light 
and accurate counter. 2 
CATALOGUE FREE 
THE VEEDER MFC. CO. 
HARTFORD, CONN, 
Makers of Cyclometers, Odometers, Tachometers, 
Counters and Fine Castings. 


Vise Dept. 


Marine Gasoline Engines 


3% to 10 H. P. 


Highest Grade Materials and Finish. 
Latest Improvements. 


‘The Best Sparking Device on the Market. 


THE 


PINCKNEY COMPANY, 
Nyack. N. Y. 


Fan, electrically driven 
. K. Grull 
Fastening device, A. Stambach . 
Feed trough, J. J. Smith 
Fiber, cooking cellulose, F. E. Gore 
Fiber manufacturing apparatus, F. 
Figure, jointed, A. Schoenhut ... 
File attachment, index, W. E. Ba o 
W. J. Richardson... 


centrifugal blast, 


Oe 


» 725°375 
1 7257162 


Life Insurance 
Free from All 


725,071 
725,072 
725,594 
725,197 


| 
File, letter or similar, 725,484 e 
Filling vessels with liquids, apparatus for, Speculative 
Cue RS SMe@nd Nas} 2 F.5..\cs) sinks ats oie Sie shee sie 725,576 
Fire alarm system regulator, D. T. Sprin 
tual cee eta aaa ae 725,603 Features. 
Fire alarm systems, circuit breaker for, D. - 
We Mnehige GE. ah We, vow etdne os ox eek dee 725,602 
Fire escape, A. Boisclaire +. 725,206 
Fire escape, A. B. Holson ............ .. 725,251 
Fireproof door or shutter, J. C. Mallory.... 725,575 The 
Fisherman’s hat band, W. A. Wetmere .... 725,524 
Fishing tackle, T. J. Evans ............. 725,428 
Floor and hardwood scraper, J. R. Price.. 725,480 rave ers 
Floor oiling device, J. C. O’Donal ...725,281,725,282 
Folding shade chair, F. T. B. Mann...... 725,348 
Foot power, O. H. Gentry ................ 725,551 
Frame. See Quilting frame. nsul an e 
Fruit jar, D. G. Carpenter «. 725,407 
Furnace, E. H. Schwartz . 725,490. 
Furnace fire gate, H. A. Poppenhusen..... 725,362 om an 
Furnace for heating or melting materials, 
Ws Pe Phompson’ vis oie oe eases ies Oe eed 725,173 
Game apparatus, A. Mueller .............. 725,118 
Gas administering apparatus, G. Clarke... 725,542 art ord onn. 
Gas analyzing apparatus, M. Arndt ...... 725,533 ’ 
Gas apparatus, acetylene, D. Barnard ..... 725,198 
Gas burner, E. C. Merrill - 725,110 $.C.DUNHAM, 
Gas burner, R. B. Fageol 725,234 President. 
Gas check, adjustable, J. F. W. Jost...... 725,089 
Gas engine, H. C. Strang ...............4- 725,295 
Gas generator, acetylene, N. A. Renstrom.. 725,366 
Gas generator, acetylene, C. W. Metcalf... 725,466 . 
Gas light heater, W. F.’ Young ..........- 725,310 Accident Insurance 
eae light, ancandescenG ist PATIO WS ees 735,199 in the 
xas or electric light, portable, J. E. Bohner 0,0) 
Gas producers, automatic fuel feeding de- st te 
vice for, J. G. Sanderson ............. 725,369 
Gas works valve, E. A. Moore ............ 725,470 an rongest 


Gases, apparatus for separating and collect- 
ing impurities from metallurgical fur- 
nace; Bid MeAleer.... iste ates 

Gasoline burner, C. L. Hall. 

Gate, A. B. Cameron .......... ccc cece eee 

Gear, variable speed, M. Crawford 

Gearing, variable speed mechanism for back, 
Le Blond & Groene .......... eee eee 

Glass, apparatus for manufacturing sheet, 
Pee EO INIOVELC oo yic ea aied edice waren Sener 

Glass cutting machine, L. Rouault 

Glass manufacturing sheet, P. T. 

Glove fastener, A. Bernauer ...... 

Gold extraction process, T. B. Jose 

Governor, engine, J. H. Snell 

Governor, speed, J. T. Rossiter . 

Grain drill, C. H. Mason 

Grinding machine, W._V. Robinson . 


Sievert. 


Grinding mill, J. C. Wegerif .......... er 
Grinding or polishing machine, B. F. Mer- 
MECCA Sa nee a lcnereatats eer teter tee meen 


Gun bearing, J. Strauss 
Half tone screen, J. Jacobson .. 
Hammer, horseshoer's, I. G. 
Hammock, I. E. Palmer .......... 
Hanging bracket, W. H. Perkins 


Harrow, Pfeiffer & Morris ........ 

Harrow, W. L. Dempsey ...............6- 

Harvesters, endless belt carrying frame 
for, Je “JOHNSTON: esses ea eee eee es ed ta 


Harvesting machine, 8S. H. & J. EH. Beiler. 
Harvesting machine, self binding, 

son 
Hay rake attachment, J. P. 
Heat regulator, A. J. Hopkins 


Heating apparatus, hot water, I. D. Smead 725,160 

Heating system, Glaser & MclIntyre....... 125,554 

Heating systems, return water feed for EXPRESS PREPAR 
steam, G. F. Brown O Sent 0.0.D. subject to Fa examination anywhere. No 

Hinge, J. T. Flippen deposit required. press paid only when cash 

Hinge, J. Gamache accompanies order. Catalog free, with descrip- 

Hook. See Cant hook. tion and key tothis illustration, 

Hook, M. S. Farmer ...............6 Cys foeeee 

Hook, J. Wahlberg ..2..........05 .. 725,518 : 

Horse detacher, M. L. Robinson "1 725'367 +r SOLE Bing aia 

Horseshoe, H. Burrus ........... oe 725,038 Mention SCIENTIFIC AMERICAN. 

Hose supporter, J. H. Pilkington - 725,360 

Hose supporter, H. C. Hine ...... 725,563 Our 


Hose supporter, E. N. Humphrey 
Hub attaching device, S. S. Thomas. 
Illuminating device, W. S. Traill 

Induction motor, A. L. Cushman ... 


1) 725,284 
| 725,359 


« 725,565 
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Accident Company; 


There are some 


Eye Openers 


in Accident Insurance Policies 


Just placed on the market by 


The 
Travelers Insurance 


Company 


They are something new, and there is 
nothing now offered that can touch them in 
LIBERALITY, in INCREASED BENEFITS, in 
SIMPLICITY. 


And the same old security grown larger, 
that makes THE TRAVELERS’ contracts 
the most widely popular among solid busi- 
ness and professional men, is behind them. 


figents in every town Write us fordetails 


725,352 

725,078 in the World. 

725,039 

725,223 

725,099 » 

7o5.493|F ACTS about “THE FORSYTH 

795 9s . | A simple, strong and perfect working “Coaster Brake.” 
‘5,288 | Darts readily adinsted without removing wheel from 


725,497 


+ 725,536 no backlash.” Uudet AT THE DIFFERENCE BETWEEN 
5,25 absolute control a 
1) 725,500 all times. Brake is 7 
“1 7253501 self-releasing and The Racycle & Any Bicycle 
-. 725,465 will not wedge. All 
» 725,142 the good points of 


725,52) other 


brakes 


LOOK! 


and 


none of their objec- 
725,266 cae tionable features 
‘* 795503 | FORSYTH MFG. CO., - - Buffalo, N.Y. 
«+ 725,252 ———— = 
5 Be 
ot 125,475 ALLIGATOR 


PYNS TUREPROO 


725,418 F-HEALING BICYCLE TIRES 


© NAILS,TACKS AND GLASS, WILL NOT LET THE AIR OUT. 


725,088 


ALL SIZES 
725,023 | 2 < 3 


725,341 


Specialty : 
Knock- 
Down 


725,298 
725,514 
725,225 


Racycle sprockets turn 
between bearings. 


Bicycle sprockets turn 
outside bearings. 


30% less pressure on the bearings of a Racycle 
than on a bicycle; therefore it turns ¥ easier. 
Ride further and faster with less work on 
the Racycle. No oil can required. Write for 
Catalog 16 to 


Ink well, Snell & Hatfield ............... 725,165 | Boats of ¢ MIAMI CYCLE & MFG. CO., Middletown, O. 
Insulator, C. Claydon ..........eeee eee eee 725,044 Bis Many: 
Interlocking switch and signal, Speckman & description : aieereed oe ‘ 
J powcr pre sete Seay eet eae Pe 735,61 AMERICAN BOAT & MACHINE CO., 
ar or 10 e 0; re. . fe lely ae Oo! = a 
Joist anchor box, R. W. Whitehurst . .. 725,526 BOW: SAIL AND PLEASURE BOATS, W ORK SHOPS 
. ‘ arine Station. ST. LOUIS, MO. 
Jug, dripless, F. J. Gallagher +. 725,238 . 
Key opening can, “W. H. “Wells 2+ B53 | ieee Bi oa ent eet Seek atk 
nee Cr ES Watts’ occas cece 7 518 > 
Knitting ‘machine, ‘A: 'N.” Ames fn | Universal Safety Tread | parnes’ FooT POWER 
g = t > g are g 
nee 7 P. eae : for eee appliaue, 725,543 Made to walk on with perfect safety. MACHINERY ___--ssesum 
Ladder, W. Williamson ................005 725,188 allow lower bids on jobs, and give 
Ladder, combination step, B. F. Sturgeon.. 725,377 greater profit On the work. Machines 
Lamp, acetylene, H. LacaS ...-........... 725,106 | steel, ii sent on trial if desired. Catalog Free. 
Lamp, electric arc, H. P. Wellman....... 725,523 one peel! W. F & JOHN BARNES CO. 
Lamp globe holder, are, C. E. Harthan.... 725,442 p Coal Established 1872. 
Lamp socket, electric incandescent, G. » and Holes, | 1999 Rusy ST., ROCKFORD, ILL. 
Brocton 60 sae yon arad oo ee Oe eons ele 725,133 | Man- Gay Stabe 
Lamp wick attachment, J. H. Stone ...... 725,376 ganese ay i 
Lamps with. fuel, calorie engine for supply- Bronze Ete. pq Astronomical 
ing gas, C. Scott-Snell .............. web e . AND 
Land roller, F. Horne ........... .. 725,445 
Lantern, signal, E. H. Wade . : «. 725,302] _. ; Engineerin 
Last, J. T. Brown ...... Den Say .. 725,404 | For Elevators or wherever you walk, safety is always Instruments 
Lasting machine, C. Eisenberg 725,233 secured by its use. 
Latch, F. I Ackerman 1) 725,017 Me UE ACT URED Be 
Lath metallic. Vi Moeslein 2... * 795115 UNIVERSAL SAFETY TREAD CO , 45 Broadway, NewYork W. & D. MOGEY, 
; , V. Moeslein ............04- 115 ; 
Letter embossing machine, Reynolds & Mc- - Bayonne City, N. J. 
Gls key. Bete cote Pn eee oe ee 725,139 ke Le G3 Send for Catalogue. 
Letters, ete., device for forming, W. F. as = 
Blown ois ss soos aye euscgae vs duane ewe 725,205 = 
Lifting and dropping gate, A. Clawson + 725,043. 
Tisai Geen & aeareni e : reo 895 A new foot power that can be applied 
: Z ‘ : ‘ ee 
Lixiviating machine, centrifugal, H. R to all light machinery. A kick starts 
BOIS) oe rosa ig le sate Soe oak ae erie 725,549 the machine and an occasional kick 
Tock: a SPC eU cea A iat keepsit going. Send for our Booklet | for flattening wire for all purposes 
. . " 2 Dye 
Loom, automatic filling replenishing, L. A. SLOTKIN & PRAGLIN te Send for Catalogue. 
AUT os ahd ee adh crac a tecene rane Ses eas aia Ce raed 725,194 y BLAKE & JOHN ON 
Loom, automatic filling replenishing, W. F. 210A Canal St., New York LAK SON, 
&) C3" He “Draperc3 sie san se sa eed see hats 725,229 
Loom picker stick buffer, M. Dumont 1... 725/327 P.0.Box7, WATERBURY, CONN. 
Lubricator, E. E. Davis ................. 725,545, a ae 
Magnet frames of dynamo electric § ma- AR T ESIAN 
chines, device for shifting the field, W. 
Eo DAWSOR, $54.0 Obes cnGaks vende aca 725,416 Wells, OilandGas Wells drilled 
Mail box, A. L. Henry .. 725,080 by contract to any depth from50 
Mail box, J. Lieber .......... » 725,101 to 3000 feet. We also manufac- 
Mail crane, A. P. Bower ..........00... 725,209 pierre ele everything re 
Mandolin or similar instrument attachment bus SEED ray compere 
J. M. Timmons ..........ccseeeeeeees 725,177 sae anton oisaene Dns FOR MECHANICS. 
Marking -machine, Dun Lany & Lannert... 725,328 Machines for 100 to 1200 feet. 
Mattes and raw metals, treatment of, H. G. Write us stating exactly what Send for Free Catalogue No. 16 B. 
te We thofeney Se ne ances feat is required jana send: for illus. T c 
Mechanical movemen . ristian ....... 25, ra catalogue. Address ¥; Bs i" 
Metal hoop making machine, J. B. Wright 725,390| PIERCE WELL ENGINEERING AND SUPPLY Co, Ses Starrett 0., Athol, Mass., UL S.A 
Mevals plates or sheets, treating, A. J. Bey 136 LIBERTY STREET. NEW YORK. U.S. A. 
(00 (2) i iy Oye 
Metal working machine, A. M. Stillman ... 725,292 | 


Metallic oxids with metallic aluminium, re- 
ducing, F. C. Weber 
Mineral grading apparatus, H. W. Ash... 
Miners tool, A. V. Des Moineaux 
Miter finder, Duncan & Byars 
Mitten, J. F. Campbell ........ 
Mold flask: partition, G. Rader ... 
Mop wringer, C. J. Johnson 
Motion checking device, O. F 
Motor, C. H. Peck 
Motor for hoists,: ete., C. 
Mower, lawn, S. lL. -Benson 
Mowing machine, R. L. Neville .. 
Music cabinet, sheet, O. H. Stewart ...... 
Music sheet_for_mechanical musical instru- 
ments, R. W. Pain ........ Riots abate are 
Musica] instruments, electric circuit closing 
mechanism: for keyed, E. M. -Skinner. 
Musical instruments, self playing attach- 
ment for keyboard, Draper & Courville. 
Mustache trainer, ‘Stephens & Oesterreich. 
Nail or tack: driving -implement, E. Parent.. 


(Continued on page 325.) 


1) 725,217 


735°°| Ten Days FREE TRIAL 
795,420 : allowed on every bicycle bought of us 
 7e5 20 C before purchase is binding. 


We ship C. O. 


725,358 ‘one-third usual price. 


all our bicycles. 


Any other make or model you want at 
Choice of any 
standard tires and best equipment on 
Strongest guarantee. 


SIT, RIDE4»> SLEEP 


ON AIR 


é D. on approval to 

°) 7957481 f anyone without a cent deposit. 
“ 725,256 j . New 1903 Models “ 5 e AIR MATTRESSES 
: 12518 PF ph ia Ganrstend $10.78 CHection CUSHIONS and PILLOWS 
-. 725,128 Fay High Grade - 
.. 725,397 seaqpberian, *, abeauty $12.75 For Berths and Seats on Ships, Yachts and 
. 725,582 Neudo Read Racer $14,765 Small Roats; used as Life Preservers in emer- 

725,170 “no better bicycles at any price. gencies. For Beds at Home, Hospital or in 


Camp. Send for free booklet D. 
Automobiles Fitted and Upholstered throughout 
Non-absorbent. Odorless, Hygienic 


725,598 BIDER AGENTS WANTED ts erry torn tony Fully Guaranteed 
‘ le wheel gt special price an: e orders 
725,424 . carinprved mel : po pegs init. Conform to every curve of the body 
5 63% i $3 $8 : . 
Tae ies \ OO nor’ Fa Raote cath yee weve wrivuintter ont ee Mechanical Fabric Co., Providence, R. I. 


EAD GYGLE GO. 


© 1903 SCIENTIFIC AMERICAN, INC. 


-eatalog with large photographic engravings and ful) descriptions. 


Dept. 69-C, Chicago 


New York Office, 16 Warren Street 


APRIL 25, 1903. 


Scientific American 
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STUDEBAKER 


ELECTRIC 


AUTOMOBILES 


No Expert Chauffeur Needed. 
Can be RunAny Day in the Year by Any Member of the Family. 


Wide Touring Radius. 
Smooth Operation. 


A Successful Hill Climber. 
Reliable Brake Control. 
Quiet Running. 

Perfect Spring Suspension with resulting comfort in riding. 
Can be used eq ually well over rough pavements orsmeoth park roads, 


Great Strength of Construction. 


Descriptive Catalogue on Application. 
Our complete line of automobiles can be seen at our New York 
Repository, Broadway and Seventh Av., corner 48th St. 


STUDEBAKER BROS. MFG. CO. 


Factory & General Offices, SOUTH BEND, IND. 


First-Class Agents desired in 
territory not already covered, 


ENGINE 


Price, Py GNITERS 


$15.00 ee) 
Al 4 
\ BFST MANE. 


a Waal LATEST TYPE. 


For Marine, Automobile or Stationary 
Engines. Fully Guaranteed. 
Write for Circular. 

The Carlisle. & Finch Co., 
233 E. Clifton Ave.. Cincinnati, Ohio 


New Type. 
2:‘Cycle Motor 


PATENTED. 
Range of Speed, 200 to 2,000 Revo- 
lutions. 
4H. P., Auto. or Marine, 100 lbs. 
8 H. P.. Auto. or Marine, 175 Ibs. 
Manufacturers in search of the 
best should address 
CUSHMAN MOTOR CO., 
Lincoln, Nebraska. 


ELECTRO MOTOR. SIMPLE, HOW-TO 


make.—Bs G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived fromabattery, and 
which would have sufficient pewer to operate a foot 
lathe or any machiue requiring not over one man pow- 
er. With 11 figures. Contained in SCIENTIFIC ‘AMER- 
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be 
had at this office and from ail newsdealers. 


‘THE TURNER BRASS WORKS 
57 MICHIGAN ST., CHICAGO. 
ALUMINUM. BRASS AND BRONZE CASTINGS 
Be eo ener ee RORETING: 
ESTIMATES FURNISHED ON SPECIAL WRK, 


Palmer Somplete 17-ft. Launch, $195 
MARINE ENGINES. BOAT FRAMES 
Catalog Free 


PALMER BROS. 


cOS-COB, CT. 


Scientific American 


1876—1902 
15,000 Valuable Papers 


JUST PUBLISHED. 


LARGE edition of this new cata- 
logue now ready for distribution. 
Thousands of new papers are 

listed in it, bringing it up todate. Sixty 
three-column pages. Copies will be 
mailed free to any address in the world 
on receipt of request. All Supplements 
listed in catalogue can be supplied for 
ten cents each. 


MUNN & CO., 
Publishers, 361 Broadway, New York. 


Nitrogen compounds, making, Fr. E. Polzen- 
fUSZ> Owe ee. ssialo' aiavela le ieiehaeibve Spas: aye sina shetatsiexs 725,361 
Nozzel, self closing, & MaeNeill. 725,152 


“& Black 


N. 


725,185 


ce 
Nut and bolt lock, Wheat oO 
725,245 


Nut lock, R. P. Grittth 
Oil bearing materiats, treating, 


ter 725,363 
Oil burner, JF. S. hurman ....... 725,176 
Oil burner, nebulizing, J. Proper «. 725,184 
Oil fuel burning apparatus, J. S. Chapman. 725,408 
Ophthalmoscope, S$. A. Rhodes a 725,483 
Ore roasting furnace, T. Edwards 725,056 
Ore separator, J. W. Wolfe . 725, 609 
Ore treating™ appa 8. C. 725,321 
Oven, bake, W. ae 725,066 
Packing box, J. H. Rose .... 725,143 


Packing, metallic, KE. James .... 725,253 
Packing, metallic, G. D. Rollins 725,368 


1 725,254 


-acking, piston or rod, H. Jandin .. 
+ 725,226 


Pail separator, candy, F. B. Davidson. 


Paper making machine, I. Kitsee 725,345 
Paper roll support, S. S. Keeleston + 725,426 
Pasteurizer, B. F. Schirmer ....... . 725,489 
Pattern drawing machine, Bradley & Gilbert 725,210 
Pattern fabric and making same, Panitschek 
Ahorn 725,627 
Pavements for use, apparatus for preparing 
mineral ingredients of bituminous ma- 
eadam ov other, H. W. Ash ..... seeee 725,641 
Pencil tape holding attachment, lead, B. B. 
Waring 725,383 
Penholder, i i h 725,272 
Perambulator I. i. Southard... « 725,167 
Petroleum engine, R. O. Allsop ........... 725,191 
Photographic print, H. C. & H. C. White 725,525 
Pianoforte frame, bridge, and soundboard, 
Go OR. Se Je Hale: ais 223s veil acessories 725,559 
Piling, metal sheet, H. Wittekind «. 725,608 
Pipe connection, soil, J. McLean 725,275 


Pipe coupling, W. M. Wossoff .. 
Plane, carpenter's, J. W. Kir! 
Planter, corn, P. Grosbetty 
Plow wheel attachment, sulky, ¢ 


725,610 
.. 725,569 
. 725,075 
| 725,241 


Pneumatic signal, J. H. Brady .. 725,402 
Poke, animal, R. G. Morris «. 725,579 
Post anchor, J. Blackburn ». 725,398 
Post cap, R. W. Whitehurst « 725,527 
Potato sorter and grader, FE. Taylor ..... 725,172 
Power transmitting device, Wigglesworth & 

NOPStroni  MeoA8 A casts bale we ee ees 725,387 
Pralines, machine for making, P. R. Fr > 725,065 
Press, K. S. Blanchard ............... .. 725,313 
Printer’s inking roller, J. H. Osgood. . 725,356, 
Printers’ inking rollers, mold for 

J. As O88 000! he iin eee + 725,357 
Printing and issuing machine, t 

man & Hawley .......... » 725,054 


Printing frame, G. A. MeMen Be 725,276 
Printing or embossing machine impression 
latches, apparatus for operating platen, 


D5 Wis TNO MASA UNE Sen eke eae MS cctare hob bee 725, 508 
Printing press inking mechanism, J. Thom- 
son 725,513 


Printing pres , platen, J. Thomson 
Printing press platen, J. Thomson 
Printing presses, apparatus for securing ink 


» 725,512 
« 725,637 


distributing «ylinders to platen, J. 

Thomson Ss] Savers conaiaie delat ane avers - 725,511 
Projectile, Wheeler & McKenna . 725,385 
Propeller, A. W. Learnard ....... . 725,097 
Propeller, ship's, G. R. Noblet ... » 725,280 
Propeller wheel, C. L. Webber ........... 725,639 
Pulley, expanding rope, Bertram & Milne .. 725,024 
Pulley, sash cord, W. R. Madison........ 725,263 
Pulp beating engine, I. J. Marshall » 725,349 
Pump, oscillating, H. E. Schrader « 725,595 
Pumps, ete., valve gear for, FE. Crow . 725,047 
Quilting frame, R. P. McKinley ....... » 725,353 
Rail brace, D. M. Watson .......... we. 725,304 
Rail .guard,, third, .C. W. Hornung ... 725,622 
Rail joint, I. P. Butts 725,216 
Rail joint, Tl. & W. A. Glins 725 
Rail joint, P. C. Osteen ..... 7 2E 
Rail joint chair, T. Elrod 725,057 
Rail loader, Huntingten & Foque.......... + 725,084 
Railway bumper, 8S. P. MeGough ......... 725,274 
Railway rail joint, J. G. McMichael .....- 725,121 
Railway rail joint connecting plate, R. B. 

Charlton 725,613 
Railway safety gear and s 

MOGI ssc arccte carcass 725,116 
Railway switching apparatus, W. 

GODT af 505 32 Sena iee wa he aahava tars ota feseyate diel byahe Suds 725,401 
Railway tie, metallic, C. B. Ebert 725,055 
Railway tie, metallic, C. S. Seitz « 725,373 
Railway track, mobile, P. Montsabre . 725,351 


Razor stropping device, F. R. & O. Kampfe 725,449 


fF Reamer, J. SHAW asic cece d eeieateeaieleleves eo 725,374 
Regenerator furnace, Campion & Wyant... 725,539 
Register. See Telephole call register. 


Rein spread roller, W. J. Scott 


» 725,154 
Resistance coil, E. F. Northrup .... 


» 725,355 


Retort, EF. B. and CE. Felt ....... . 725,960 
Reversible motor, C. H. Peck ........ . 725,129 
Reversing mechanism, A. Crawley « 725,414 
Rheostat, J. P. Ball . 725,196 
Rock drill, L. E. Decker e seeeaesen 125,227 
Rolls, adjustable bench for, H. Sheldon. 725,157 
Roof, T. B. Stewart ......... 725,291 
Root extractor, F. R. Holden 725,083 
Rope clamp, Smith & MecCambridge....... 725,599 
Rope lock, L. M. Cutting ................. 725,048 
Rotary engine, J. H. lL. & J. D. A. Bottcher 725,028 
Rotary engine, W. H. Cornell ........ wees T25,412 
Rotary fluid engine, J. IF. Cooley.......... 725,615 
Rotary steam engine, McCalley & Collman 725,580 
Sad iron, self heating, J. GC. Lake ......... 725,261 
Safe, J. Wartenberger............00ee eee 725,303 
Salt and pepper shaker, combined, HH. Ff. 
Thurston 3 725,638 


Sash lock, J. D. Miller .. 
Sash stile plowing and bor 
A. Loetscher 


725,577 


725,461 


Sashes, ete., adjustable toi 

member for window cr scheen, KE. Hipo- 

THEO? Soest ei Sk betes ace ew Weare Ses faea sadet oad 725,621 
Sauer kraut, ete., follower for packing, W. 

Saenger 725,149 
Saw, J. H. Miner 725,469 
Seale, computing platform, J. H. Milburn 725,468 
Scenic apparatus, I VW. Thompson 725,509 
Seroll bending machine, G. Boehm . 725,026 
Seam, garment, N. E. Johnson ........... 725,623 
Seaming machine, sheet metal lock, Smith & 

MONPOO? 2 eel eee ee aces a esate See 725,163 
Seed dropping mechanism, A. C. Lindgren. 725,460 
Seeder and fertilizer dropper, W. Mareum. 725,109 
Self locking bolt, J. P. Ruark............. 725,147 
Sewing machine feeding and edge controlling 

device, W. II. Stedman ........... -725,631 
Sewing machine guide, shoe, J. Lapointe.. 725,096 
Sewing machine, looped fabric, FF. EL 

MORRIS © Oia. Gre ade chats Shape seats mies 725,578 
Sewing machine, overseam, W. H. Stedman 725,168 
Shade holder, ©. J. Kusche ...........0005 725,455 
Shade holding mechanism, : A 

725,062, 725,063 

Shaft holder, G., Jv., & M. Gerould 725,240 
Shelf bracket, H. G. Voight ....... 725,382 


Shirt waist fitter, M. E. Buckley 
Shoes, welting for welt, J. B. Hadawz 
Shutter worker, J. H. Rose 
Sign, C. A. Tyndall 
Signaling system, N. Telsa 


» 725,035 
I) 725,077 
1. 725,144 

» 725,300 
» 725,605 


Silk holder, S. V. Luallen . 725,462 
Silo, J. ©. Sehreder ....... «. 725,289 
Sink cleaning composition, . 725,467 
Siphon filling apparatus. T. - 725,494 
Skirt supporter, H. M. Fox.. 

Slack adjuster, I G. & H. 


Sled knee, F. OO. Stark 
Slicer, bread, A. Boldue 
Slicer, fruit or vegetable, . 
Smoke consumer, .J. T. Coyne 
Smoke consuming furnace, W. 
Snap hook, IF. J. Shephard 
Soda, cleaning, D. W. Gill 
Sodium bicarbonate, making, 

et al 
Solder from sheet metal cans, 

moving superfluous, O. 8. 


Jourdan 


725,553 


ir. M. 


. 725,501 


means 

Fellows, 
725,429, 

of sheet metal 


725,430 


Soldering the side’ seams 


bodies, horn for, Smith & Monroe . 725,164 
Sower, broadcast seed, T. V. Page, et al... 725,474 
Speed changing mechanism, Le Blond & 

Groene .....- S Sacn cia Wefan soletite aParis Re a ivate yh tatsR 725,100 
Speed changing mechanism, Robinson & 

TGA oie apaser an ohare 725,141 
Spinning, doubling, and twisting machine 

brake shoe, J. Duffy ..............6.. 725,053 

(Continued on page 326.) 


‘ALL SEASONS ARE ALIKE 


TO THE 


WATERLESS KNOX 


Our patent air cooling system works equally wellin zeroot 
dog day weather. i 
parts. Henceits great popularity 
Many details have been.improved in the 1903 Car. 
Catalogue on application. 


KNOX AUTOMOBILE COMPANY 


Main Office and Works, SPRINGFIELD, MASS. 

) New York Agency, H. M. Davis, 146 West 39th Street. 

Boston Agency, Reed: Underhill Co., 41 Stanhope Street, 

San Francisco Agency, Nat’] Automobile & Mfrs. Co,, 26 
Fremont Street. 


Strength and simplicity: distinguish all 


Philadelphia and Pittsburgh Agencies, Banker Bros. Co. 


We manufacture gears 
and bodies suitable for 
all purposes. We also 
sell supplies and can 
furnish any part or all 
the parts fora gasoline 
or steam rig. See our 
late catalogue, FREE, 


NEUSTADT- 
PERRY CO., 
826-830 S. 18th St., 
a St.Louis, Mo. 
Cuas. T. Howrk & Co., 51 Hudson St., New York, Export Agents. 


Merkel Motor Cycles 


DURABLE SIMPLE 
SPEEDY SAFE 


Patented Single Lever 
Control. The leading mo- 
torcycle built Send stam 
for illustrated catalogu: 
to Dept. A. Agents wanten 


MERKEL MFG. CO., 
Milwaukee, Wis. 


Do not be misled into 
buying any other tire 
bearing a name similar 
to that of our 


STERLING 


Puncture Proof 


tire, which is far superior to any other tire ever sold 
at so lowa price. On this tire, in script letters, are 
the words “Sterling Puncture Proof Tire,” that’s all. 

it is made of superior fabric—four-ply—witb very 
heavy pure rubber cover. Strictly guaranteed, and 
confidently recommended for its excellent wearing 
qualities, and secund only to our famous Delaware 
Special P. P. in resiliency. 

Puncture Proof doesn’t mean that it can’t be 
pierced if you try. but that it is practically impossi- 

Je to puncture it in every-day hard riding. 


Price of Sterling Puncture Proof 
Tires, per pair, $3.98 
Sizes: 28 x 136, 28 x 114, 28 x 154. 
ORDERS BY MAIL PROMPTLY FILLED. 


DELAWARE RUBBER CO.. 
631 Market St., Dept. 81. PHILADELPHIA, PA. 


PUNCTURE ’ 
PROOF 


Best American Made Motor 


It is now thoroughly understood among automobilists 
everywhere that no machine made in this country can 
equa CONRAD Gasoline Motor Vehicles 
for simplicity, durability, speed, safety and economy. 
These vehicles are beavtifully finished and give the! 
greatest satisfaction everywhere. Illustrated descrip- 
tive booklet free on application. 


CONRAD MOTOR CARRIAGE CoO., Buffalo, N.Y. 


| 


Dress 
for 


Comfort § 


Because of their construction 


PRESIDENT 
SUSPENDERS 


give most 


Comfort G Service 


Guaranteed 
“All breaks made good” 
“President” on buckle means 
“Cannot rust” 50c. and $1.00 
Any shop or by mail prepaid 
The C. A. Edgarton Mfg. Co. 
Box 222 K, Shirley Mass 
Send 6c. for Catalogue. 


HANDS DIRTY ? 


Gre-Solvent instantly dissolves and removes 

machine grease, paint andink. Miles «head of 

soap. Harmless. entice Duc: By mail, prepaid, 

15c. and 25c., stamps. Sample free to dealers. 
Correspondence solicited, 

THE UTILITY CO., 227 Greenwich St., New York. 


152 PURCHASE STREET, BOSTON, MASS. 
SEND FOR S A CATALOGUE 
AUTOMOBILE ACCESSORIES 


mALL WHO ARE INTERESTED 
. IN THINGS ELECTRICAL 


can obtain our illustrated catalogue 
by sending 2-cent stamp for postage. 


DLIBERTY ELECTRICAL SUPPLY CO, 136 Liberty St., NewYork 


THE “HARDY” (Flint Roadster) 


**The Touring Car for Two” 

A GASOLINE Automobile with the size, power, strength, 

comfort and elegance of the towing car but the price of a 
good runabout. Run by our own full 8 B. H. P., gray metal; 
water-cooled gasoline engine at from 6 to 30 mies an hour oyer 
any kind, of roads, and with one filling will run 175 
miles. A thoroughly tested and proven machine that makes 
constant friends wherever it goes. Runs very quietly—av small 
cost—small repairs—has biy roomy seat and long body—with two 
seats and top if desired--atorage locker in front—and is 
all controlled from seat by one lever. Price with tools-—but 
not extras—#850. With our complete facilities, we are ready 
to make shipments without delay. Write us for catalogue “D” 


and address of your local ngenvy before placing your order and 
get a satisfactory machine delivered when you want it. 


FLINT AUTOMOBILE CO. Flint, 


Mich. 


il 


pi 
Ce ae 


Wit 
we 


MURRAY CANOPY TOP SURREY. 


SEVENTEEN YEARS 


of honest, straightforward and enviable business 
reputation is back of every “ Murray ” Vehicle, Har- 
ness and Saddle. And they cost no more than the 
“unknown kind.” Weguarantee every “MURRAY” 
Vehicle that leaves our factory against breakage for 
two years. Our line is most complete, consisting of 


Buggies, Surreys, Phaetons, Road Carts, Road 
Wagons. Bike Wagons, Traps, Spring Wagons, De- 
livery Wagons, Milk Wagons, Mail Wagons, Bakers’ 
Wagons. Butchers’ Wagons, Laundry Wagons, Pony 
Vehicles, Farm Carts, Farm Wagons, Contractors’ 
Carts, Contractors’ Wagons, Dump Carts, 


SADDLES and HARNESS 


We willbe glad to mail you our Large Illus- 
trated Catalog No. 33. It’s free forthe asking. 


WILBER H. MURRAY MFG. CO., 


CINCINNATI, OHIO. 


© 1903 SCIENTIFIC AMERICAN, INC. 


Durand Mfg. Co. 


Eastern Widewaters (Culver Rd.), 
ROCHESTER, N. Y. 


High-grade canoes and skiffs our 
specialty. All canoes have brass 
strips between joints, making them 
watertight. Wealso build launches 
to be operated by gasoline, steam 
and foot power. sailboats,ete. Write 
us before placing your order; it will 
pay you to do so, 


326 Scientific American 


AprIL 28, 1903. 


Valuable Books! 


Spring. See Kyeglass spring. 
Spring leaves, forming gib seats on, C. 

COMTCAIN Gy ase ria aia sae yaas esse 1d: Spa tere ieee bis fare ws 
Spur rowel frames, spur leather for s 


725,220 


see 7 in positon, RS Dp & D. J. BERS 725, G04 
quare and bevel, combined try, C. R. Ban- SRE 
REVISED and ENLARGED EDITION Aa hee caster ono : 725,021 SY, 
Th Sci tific Ameri Square, drafts 'sT, EG we T25,592 1. WZ 
€ fenulic erican Square, try, W. G. Clements 1 725,614 eee 
| Of Receipts, acne, pneumatic, CG. N. Leonard 725,624 
tacking apparatus, straw, A. A. Minkler. 725,114 
| Notes and 3] Stairway, 0. C. Uehbling ....s.-ceccee seen, T25,179 
Queries. % Stake holder, folding, G. W. pe a vee 725,464 
é tarch making apparatus, W. H. Uhland... 7 su 
15,000 Receipts. 734 Pages. Steam boiler, G. Cawley. .....ceeeeeee eee 725,540 


- SH in Cloth. i in Sheep. Steam engine, C. & C. Volz ........ ++ 725,517 
Fete ne ee hs 36 a a Shag $6.50 Steam generator furnace, Deprez & V + 725,228 
in Halt Merocce. Fos * Steam separator, M. W. Cottle .........0.. 725,413 The gold is so thick 


This work has been re- 


sirescmaah eancaotias Risuegeraga Wid GANG eames GelnR ee Case that it takes the sume depth of engray- 
ee ji ; *y De a ne oe ng asa solid gold case, without impairing its 
900 New Formulas. a: EL Ives ...... cee, Der teerers » 125,567 wearing quality. A Boss Case never wears thin. 
" oo P ereoscopic print and making same, H. C. 
The work is so arranged Cc. Whit 725,607 
as to be of use not only to | x itizing appliance, 1. Nichols... Fass JAS BOSS 
ne apecial Ste puy to ue Stirrup, J.-M. Birtels » 725,204 e 
ave a place in ever one, granite or marble cutting ma 
home and workshop, A| s. We Vint ovens eS Eide, 723! Stiffened Watch Cc 
circular containin: u 0 mechanism, machinery, . . andrum 
Table of Contents will| et al... ps ih SR tS Mee CREE, .. 725,571 GOLD ases 
be sent on application: 7 storage battery ane Macmillan. epigus Are guaranteed for 25 years. For 60 years they have been recognized 
the Cyclopedia may obtian Store. amnpeA, PSGlnesanehe ean aerate as the most serviceable of all cases. “Don’t accept any case said to be 
. F. Glaessner ....... : 3 2 nm shite : 
Path ene Sunshade, body attachable, C. &. Gill 725,069 “just as good” as the Boss. Ask your jeweler. Write us for booklet. 
4 urveying instrument, G. M. Gouyard.... 725,073 Hy 
Price, bound in cloth, $1.00 Suspenders, A.M. Ziegler ..ss.sseesee cee. 725,190 By This Mark You Know Them. 
postpaid. uspenders, H. C. Hine .. -.. 725,249 THE KEYSTONE WATCH CASE COMPANY, Philadelphi 
— Suspenders, M. Gluckauf vee 725,437 , adelphia. 
TWENTY:-THIRD EDITION Suspenders, H. C. Hine ............ we. 725,562 . 
EXPE IMENTAL SCIENCE Sweat pad, thin rim, M. H. Fetzer ....... 725,643 
win lawn, D. H. Bausman ...... ee. 725,396 
RI GEORGE lM. HOPKINS * | Spring, vaginal, 0; P.Moon. ‘aq DRM ASTERN (JRANITE ROOFING @ 
y a ‘able device for sick beds, et leun 
Revised ana Greatly Enlarged. | 2 Octavo Volumes. gui” ir ine Perera wane poe . 725, 593 1385 IRVING BUILDING 
‘ages. ustrations. Clol ound, Postpai acks or nails, knife for machines for mak- i 
$5.00. Half Morocco, Postpaid, $7.00, Or ° ing, J. N. Gifford .........cecceeeeees 725,068 | 1995 NEW YORK. | 
Volumes Sold Separately : Cloth. $3.00 Telegraph instrument, C. E. Bunker . 725,214 : rs Th q 
per Volume; Half Morocco, Telegraph key, C. E. Bunker......... » 125,215 e P 
$400 per Volume. Telegraphy, H. A. Rowland ...- 725,502 
EXPERIMENTAL SCIENCE is so well known tO|Telegraphy, space, J. S. Stone 725,636 Li h T h 
many of our readers that it is hardly a deserintion ie Telegraphy, wireless or space, J. S. Stone. 725,634 1g t ouc “ 
eis Works Mir Hopkins Telephone call register, W. Gray........ 725,244 
deciced some months | Telephone hook lock, coin actuated, J. E. 
that it ld b FTCA. 3:54.55. te 5-6 5'56 a6 So sarees Wa ers sie wie oh 725,338 2 
neceaGany tb  reparers Aeephone system, T. Paul..... 7 725,476 ORIGINATORS OF ze x 
new edition of this work hermostat, H. W. Germiner 725,334 
in order that ihe many Threshing. machine band cutter and feeder, PERFECTED GRANITE ROOFING 
wonderfu iscoveries R . WSENHALt cee ee eees ees cane 725,617 WHICH HAS BEEN ADOPTED BY THE 
f modern ti ight >, i i y i 5, 
Be Tuy deaerined mits [nner Goering or paving, C. it Pole 735203 | LEADING RAILROADS, MANUF ACTURERS.ARCHITECTS ano BUILDERS 
pages. Since the last | Tiles, W. Litchfield ..... . 725,102 AS THE STANDARD READY ROOFING. 
wonderful develop: | Tires apparatus: formanuractaring. 725.155 | WRITE FOR TESTIMONIALS, PHOTO PAMPHLET AND SAMPLES 
r ; eanizing rubber, F. A. Seiberling ...... 5,155, 
grany, Pee eee tee Tires, means for repairing punctured pneu- SEA RIT ——~ (ea Vat eneigl aaa 
4 < matic; Cz “Ri: ‘Sutton: jee oeaee das jseaks 725,171 WOOL FELT a GRANITE COMPOSITION 
ain Deen made ee Tobacco clamp, G. L. Pool 1211222221111 725,586 
fore, that a good deal of Tobacco for manufacture into cigars, etc., j 
new matter should be machine for preparing leaf, P. H. Erth- | 4 
added to the work in ORIGR: © caociate ee acere take intel ss wis elecerene NS ace ee ae 725,058 q , . 4 z 
order to make it thor- | Tobacco leaves for manufacture into cigars, q q 0 - 
oughly up-to-date, and ete., machine for preparing, P. H. Erth- oe ¥. c. $ 
with this object in view eller, ise Sifaguetiacee ae nic cciet nt as as 725,059 Manufactory Established 1761. tells that %t8a 
some 200 pages have | Tongue protector, J. S. C. Nicholls...... | 725,354 
been: added. On _ac- | Too] holder, J. Armstrong ..........006 . 725,019 LEAD PENCILS, COLORED PENCILS, SLATE 
count of the increased | Too] motor, portable, C. H. Peck 725,127 | PENCILS, WRITING SLATES, INKS, SfATIONERS 
been necessary todivide | L00l, pneumatic, C. H. Hacseler 725,337 | RUBBER GOODS, RULERS, ARTISTS’ COLORS. 


it into two volumes, 
handsomely bound in 
buckram. 


Steering check, electromagnetically operated, 


Toothpick, J. E. Hills 
Torch, signal, F. & W. Dutche 
Toy box of bricks, M. E. Brandt 


725,081 
725,231 


» 725,032 


on a Jas. Boss Stiffened Gold Watch 


78 Reade Street, 


New York, N. Y. 


Remington 


— Toy cannon, W. Frowe ...........ss00000- 725,332 GRAND PRIZE, Highest Award, PARIS, 1900. 
A Complete Electrical Library. |, ‘nectintesl "sbiahenty!..2°. NS" aa Oe care eh Cat 
ssipentclbey: aaa Fe Naomi iF ae tom oie BORATED 22). Broaivey Nee, Mork 
Blectricity. Put up in & Ea ser ake ne ee ‘aban 


neat folding box, as 
shown in cut. Kor the 


Trimming or braid, reeded, J. Heimann 


» 725,561 


student. the pina ceurehe qeottey pends ee Berbaueh os aa he ae ax ean ete e 
worksbop, the electrica: . eet : AAO eS ee ane 

mo aon rte cee rolley wi. itm, fe Gelstenhonet ss.) BBS AHg New Crestmobile 
colleges. Comprising five ruck, G. . King et al ............. - 725,344 

books. as follows: Truck; pcan, Guy Ge 2Ploy dis sites corner 125,329 Complete Upto Date Low Priced 
Arith: ic of El icit Trucks, roller side bearing for car, . 

138 metic 0: aa Woods) 2) ts crac se sails oneaalete 725,388, 725,389 FIVE MODELS, $500 to $2,000 
= oan ayiactathiey Tubes, verifying apparatus for dressing, F. VN Gnesi ane aie leaahnate a pee 

lectric Toy Making, Stordeur® ce cis sche sian oleae reeset 725,293 * ., Cambridge, Mass., U. S. A. 

pages, ee + $1.00 | Tunnel, subaqueous, I A. Braddock .... 725,020 i d z 
How to Become a Suc- urbine engine, J. A. Groshon ......... a ye a 

cessful Electrician, 189 Turbine, steam, W. L. Webster ...... . 725,184 AO ging Saag 9 scan aged 

pages, . Seen J wine holder and cutter, S. R. Earnest 725,232 2! A a H im: 

Standard Electrical Dic- aye writer, S. J. Seifried .........05: 725,493 | [mailed on receipt of sabe: Ges. Memen's: (the origins) Seowie Free. Rawhide Pinions and 
tionary, 682 pages, $3.00 pewriter paper carriage, S. J. Seifried. 725,492 etrowarns (ws 
itisceeciey inlined 358 Five volumes, 1,300 pages nloading apparatus, C. Campbell A t M t 1G 

$ ad 450 illustrati Valve, Tetley & Petersen .......... ccurate eta ears 

pages, . bee 1.00 and over 450 illustrations. Valve. W. N Wemmer 9 

A valuable and indispensable addition to every library. | Valve, automatic dry pipe, L. D. Chandler. 725,5- Magnetic Metal Separator i i 

Our Great Special Ofter.—We will send prepaid | Valve, balanced slide, G. A. Janicke ..... 725,255 3 ea iton etme aa cane Can furnish anything in 
the above five volumes, handsomely bound in blue cloth | Valve, engineer’s brake, Augur & Bickel.. 725,020 aed et hee rete Bea ron this line. Get our prices 
with silver lettering, and inclosed in a neat folding box, Valve, fluid pressure engine rotating, W. Gleanea can Ke aided toe hestcwork 
as shown in the illustration, at the Special Reduce Soi ANS EVAW IAT: ecchees cis shisie sober iels erste e & 725,516 : < nied THE NEW PROCESS RAWHIDE CO. 
Price of $5.00 for the complete set. he regular Valve for rain conductor pipes, automatic MANUFACTURED BY EZRA SAW YER 
price of the five volumes is $7.00. gate, J. Keller ? 725,451 == 81 Hermon St., orcester, Maas. Syracuse, N. Y,, 

Vehicle, motor, A. N. Locke . 1°725,574 5, ae ey eee = 
: . Vehicle power drum, C. EB. Dury, 725,616 . If you want the best CHUCKS, buy Westcott’s 
The Progress of Invention | tite iP wot MOO ics: HBR mii ite cent Domle Gap ea 
sae PS nes ss Pee rites ere ete ) i s, Little Giant «—- | 
In the Nineteenth Century Vehicle speed changing and clutch mechan- Vacuum Cap AY Drill Chucks’ ie 5 
ism, motor, . Renault ...........64- 5, 48% Wal & a Improved, a ih 
By EDWARD W. BYRN. A.M. Vehicle steering check, H. Lemp) 120101011. 725,457 SS ea rc hae N Oneida Drill | 
Large Octavo. 480 Pages. Vehicle transmission gear, motor, A. L. S&P] Bb aiedar nab teeter Chucks, Cut- | : 
300 Illustrati Price $3.00 ie ie force a healthful circulation. It will stop A 
stra tons. ee se RUKOE ous cane etulee se tl tee cose pag one 725,629 hair from falling owt and sto ca normal ting-off = — 

by Mall, Postpa ne $4. hen vehicle wheel, ms 1 Clark ea dab 1410 growth where live follicles waist. Itis used Chucks,Seroll 6 

a a3 700. ending apparatus, M. S. Cody ¢ about te tes each night before retir- ; 

THE most important book Vent controlling device, C. W. Winther... 725,189 ing. Price $35.00, which will be refunded | Lathe Chucks. Geared nice Pia , ie 
ever published on invention Ventilator head, FE T. Klein ............. 725,452 dni fur HAE eid oveinot vp aati aetion with cumbia tion: BTSs t bi Oh aa Manes athe 
end Siscovery.: aeils as reads Vessel air ejecting apparatus, G. Quanonne 725,137 fs thirty dava: For full particulars address - Chucks. In ehepecrt Eat aera FL ae am re 

5 i ‘1 1 ner y 2 - Y., U.S. 
ae bere pales ing written vee cargo transport, W. G. Clark ...... 726,219 EVANS VACUUM CAP CO., Ask for catalogue in English, French. Spanish or German. 
he book gives a most com- yagon, J. D. Whitney ............ 725,307 | FULLERTON BUILDING - - - ST. LOUIS, MO. FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 
prehensive and vonereritac Wagon boay lifter, H. B. Bolen .. 725,400 
ae _ Wagon, coal, Kreutler & Manger « 725,095 _ ” 7 : ~ = 
count of the progress which 3 ins 
distinguishes this as the “gold. Washboiler and water distilling appa ; 
en age of invention,” result- combined, J. T. Van Ausdal........... 725,182 
ing in industrial and - Washtub, stationary, Reid & Hooper . +. 725,365 
Gal development. which is Washing’ machine, T. E. Barrow .. 725,022 
without precedent. A chrono- Washing machine, T. Henry ....... .. 725,248 
logical calendar of the leading Washing machine, M. J. Kremer ... .. 725,260 
inventions ag one of che most Washing machine, C. Garver = ee 
importan eatures of the ashing machine, D. Hawley . 725,443 
book, enabling the reader to Water closet, R. W. Miller 725,268 ; ; 1 
refer at a glance to important Water closet ventilator, | Drouillard Muoriz yupexyzeHin MMITEPATOPCKATO PoccifickaTro TWpaputerberTBa 
dnventions Bue Sisco eEics of Teahen 725,425 
‘any oar aent siete ee eee sete teneee eee eetes 425 a 
ie ntinted with large type on Water cooler or heater, J. H. Rose ....... 725,145 MOALSYWTCA NMDYMMMA MallMHaMM CuCTeMH CMuTS-IIpemMbos 
fine paper.and ts elaboratel Water gate, irrigating, W. H. Kiler . .. 725,093, F rT) 
illustea ed by 300 engravings Water trap, Conweli & Chamness .... - 725,318 Translation of above fac-simile of report on trade conditions in 
and is attractively bound. Water tube boiler, J. P. Sneddon ........ 725,600 Russia written on a Smith Premier Typewriter: 
Watering apparatus, Goodwin & Browne... 725,557 6 . 
aaa Weather strip, W. C. Dillon ate * 7257052 Many of the officers 


NOW READY. 


coin controlled, 5 . : chultze... Be 
M a M hi i led, GF. W. Schul 725,371 ¢ 
r@) ern ac ine Well drilling machine coupling, H. G. John- ae use the Smith Pres 
SCOD seiaiara alareserara a acata“Wlaveudl oe ebisig,o.eh aielolect joie 725.565 Hy ” 
Sh O T oO ols Well. strainer, J. “Morris 725,117 mier Typewriter. 
Wheel. See Propeller wheel. ‘< 
5 p z - Whiffletree hook, W. Wainright .......... 725,183 Alert Russians study 
Their Construction, Operation and Manipue| whip rack, D. G. Bonderson ............. 725,207 : 
lation, ancla he Both Hand and Winch head, reversible, J. G. Delaney ... 725,417 American methods. Af- 
tee ect OO 7S Windmill tower, H. C. Will ...........66. 725,308 t hausti d crit 
By W. H. VANDERVOORT, M. E. Windlass, M. F. Cahill ..........0.... ") 725,405 er exhaustive and crit- 
Large 8vo. 576 Pages. 673 Illustrations. Bound in Cloth.| Window cleaner, A. Roberts et al .. 125,287 J j J } 
Price $4.00. Window lock, J.B. Crawford ......: : 725,046 ical examinations their 
An entirely new and fully illustrated work. treating | Window screen, BE. B. Crocker soviet, 725,819 Government adopted 
the subject of ‘Wodern Machine Shop Tools in a | Wire drawing machine, J. H. O'Donnell ... 725,47% h 
concise and comprehensive manner. Special care bas | Wire drawing machine drawing roll or head, ; the great 
been taken to eliminate al! matter not strictly pertain- J. H. O'Donnell .... one 725,473 Ss 
ing to the subject, thus making it possible to give the | Wrench, R. J. Lockhart 725,103 CZAR NICHOLAS. uccess, 
reader complete antormarion pertaining fo. machine Wrench, R. J. Northam 725,124 5 “ ‘ 
shop tools and methods in a single volume at a mode- | Wrench, T. A. Weston ...........c0ee0ee8 725,306 
rate price. Wrench’ attachment, drill, 5. (Miller... 725.267 The Smith Premier Typewriter. 
a wor : fogically arran La the various band and | X-ray apparatus, ete., desk for, H. R. 
machine tools being grouped into classes, and descrip- i 5,498 “ ‘ ‘ Sere) 
tion of each is given in proportion to their relative 1m- See ene Ten? Peedlandeiec Soe ee ee foptane The American Invasion ‘td has become the Most absorbing commercial question in 
ortance, The. dilustrations represent, the very latest Yeast coating composition, M. Schmitz .!. 725,370 Europe. The Smith Premier Typewriter leads the invaders in every commercial conquest, 
Each tool is considered from the following points: aes AMERICAN SUCCESS BOOKLET MAILED FREE ON REQUEST. 
HIRST its constyustion, with hints as to its manu- : 
acture. = r 
LAB eds ee Ce operation, proper manipulation ig care. DESIGNS. 
—Numerous examples of work performed. s s s Syracuse 
CH Full descriptive circulars of above books will be mailed ey ae ‘OW Tieaneay Rae neete ae28s The Smith Premier Typewriter Co. N.Y., U. ie 
Sree wpon application. Fabric, A. J.’ Bendix ..........c0cccee LITT) 86,201 


MUNN & CO., Publishers, 361 Broadway, New York 


Weeder, beet, J. B. Strehl ... 


Weighing machines, registering mea or 


(Continued on page 327.) 


1) 725,296 
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HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELIERS & IMPORTERS, 
810 Walnut St., Philadelphia, Pa., U.S.A. 


> Our New and Revised Catalogue of Practical. and 
Scientific Books, 93 pages, 8vo.; a Catalogue of Books on 
Metallurgy, Mining, Prospecting, Mineralogy, Geology, 
‘“Assaying, Analysis, etc.; a Catalogue of Books on Steam 
and the Steam Engine, Machinery, etc; a Catalogue of 
Books on Sanitary Science, Gas Fitting, Plumbing, etc., 
and our other Catalogues and Circulars, the whole covering 
every branch of Science applied to the arts, sent free and 
free of postage to anyone in any part of the world who 
will furnish his address. 


We Are Manufacturers 
of Complete Outfits 


for 


PROSPECTORS, EXPLORERS, 
CAMPERS, CANOEISTS, 
FISHERMEN and SPORTSMEN 


Whether you camp in the Polar Circles or in the 
Tropics, we can supply you witb a suitable equipment, 
and give you expert advice on its use. 

Our 1903 Catalogue contains 16) illustrated pages of 
camp necessities, comforts and conveniences. It is 
worth a quarter, but will be seut free to readers of the 
SCIENTIFIC AMERICAN sending for same to dept. L. 


ABERCROMBIE @ FITCH, 
314-316 Broadway, New York City. 


Will save you money and your eye- 


sight. Eachlamp a miniature Gas 
Works that makes and burns its own 
gas. Brighter than electric light. 
Cheaper than an oil light. Vo odor! 
No grease! No smoke! Conforms to 
insurance rules,and is perfectly safe. 
Elegant fixtures. Over 100 styles for 
indoor & outdoor use. Agts. wanted. 
THE “BEST” LIGHT CO., 
8 E. 5th St., Canton, 0. 
Owners of Original Patents. 


re Rope 
ER” 


MOST POWERFULL WIRE ROPE MADE 
BRODERICK& BASCOM ROPE CO. 


ST.LOUIS, MO. 
FOR 60 


PRICES REDUCED 33% 


$4.00 Vapor Bath Cabinet 2.25 each 

$5.00 Quaker ‘* sf 3.50 each 

{$10.00 ‘ ¢ ae 6.10 each 

| $1.00 Face & Head Steam. Attch. 65e 

Quality best. Guaranteed. $2. Book 

ee Kree with all ‘* Quakers.” 

Writefor our New Cata- 

logue, special 60-Day offer. 

Don’t miss it. Your last 

chance. New plan, new 

prices to agents, sales- 

~ men, managers. Wonder- 

fulsellers. Hustlers getting rich. Plenty territory. 
World M’fPg Co., 9% World Bidg., Cincinnati, 0. 


WE MAKE OVER 70 STYLES 


and are fully equipped tn make 
any special designs or size. 
Catalogue “B” illustrates 
and describes (free). 
Reclining and Library Chairs, 
over 30 styles. 
Catalogue “C” (free). 
GEO. F. SARGENT CO., 
807 Fourth Ave. New York. 


PRINTING TAUGHT FREE 


With every Model Printing Press and 
outfit (cost $5, and up) we give free a 
complete course in the art of printing. 
While you’re learning you can make 
money at home by printing for others. 
Write for particulars, and catalogue 
No. 10. Three World’s Fair Highest 
Award. SHE MODEL P#ESS 
708 Chestnut Street, Philadelphia. 


All the Standard machines SOLD or RENTED ANY- 
WHERE at HALF MANUFACTURERS’ PRICES. 
Shipped with privilege of examination. Send forCat. 


Typewriter Emporium. 203 LaSalle St., Chicago 


Gasoline Motors 


For AUTOMOBILES 
and LAUNCHES 
Can make prompt delivery Cata- 
logue on application 
LACKAWANNA MOTOR COMPANY 


1448 to 1452 Niagara St. 
BUFFALO, N. Y. 


50 YEARS’ 
EXPERIENCE 


TRADE Marks 
DESIGNS 
CopyricHts &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge. in the 


Scientific American. 


A handsomeiy illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four month’ $1. Sold by all newsdealers. 


MUNN & C0.261 eroaaway. New York 


Branch Office, 625 F St, Washington D.C. 


Partition, ornamental, C. FF. 
Soap cake, I. Ross 


Spoons, forks, etc., handle for, J. Clulee.... Z 


Stool leg, C. D. Orcutt 
Stove, E. Ambrose 
Teething ring, C. A. Dunn 


TRADE MARKS. 


Air, ete., mechanism for regulating or con- 
trolling supply of moisture to the, John- 


36,289 
36,287 


son Service Co. 22... cece e eee eee 40,125 
Brake shoes, American Brake Shoe and 

Woundty.” :C0s:. 33.36.2505 i 28 3a ota ak eos, 40,124 
Brushes for toilet purposes, Florence Manu- 

FACtUTING: sO. case ss oie sie eee be ok 8 0k 40,105 
Brushes, toilet, Martin & Bowne Co - 40,106 
Butter, Cook & Brady ..............6. -. 40,103 
Butter, Queen City Creamery Co. ...... . 40,104 
Candy, chocolate, Salt Lake Candy Co. .... 40,098 
Chemical product, certain named, IK. Merck 40,115 
Chimney cowls, E. A. Sanders ............ 40,123 
Cooking utensils, earthenware, EF. S. Lowry 40,122 
Diorthooxydibenzalaceton, salts of, Vereinigte 

Chininfabriken Zimmer & Co., Ges. mit 

Beschrankter Haftung 40,117 
Fuel, artificial, H. P. Brown 40,120 
Gelatin made frem moss, A. L. } +. 40,097 
Hair restoratives, B. I. Kerr .......... - 40,107 
Hair tonic compound, J. A. Wanous ........ 40,108 
Hats for women and children, E. V. Rose- 

MONG esas ee eet eine so deteitee eh a Ske 40,083 
Hosiery, Lord & Taylor ......... - 40,085 
Lead, white, Tripod Paint Co. 40,118 
Medicines for cure of alcoholic habits, pro- 

prietary, Orrine Company ............. 40,112 
Medicines, malarial or fever and ague, F. B. 

& A. M. Tyler & Cow .... cee eee e ee eee 40,114 
Medicines, tonic, Vin-Morrhol Chemical Co.. 40,111 
Metal and articles made therefrom, antifric- 

tion, Vim Metal Company .......... -. 40,121 
Music, sheet, Howley, Haviland & Dresse 40,092 
Musical comedy in book form, C. Crawford. 40,091 
Ointment, J. P. Lambert .................. 40,109 
Ore roasters or oxidizing furnaces, S. V. 

THONG * seca ne sete wee cee bes 6 Peale twee 40,126 
Paint, ready mixed, J. W. Keller .......... 40,119 
Paper bags, Union Bag and Paper Co., 

40,095, 40,096 
Paper, fine writing, Mittineague Paper Co. 

40,093, 40,094 
Paprika, M. Herskovits ...............00e8 40,101 
Peanut butter, C. M. Taylor & Co. ....... 40,102 
Pencils, lead, American Lead Pencil Com- 

DANNY oo asco Sis do eile ce ste a aseytn ove diailes's wes 'eye,'e,80 08 40,090 
Quinin and phenetidin, combinations of, Vere- 

inigte Chininfabriken: Zimmer & Co., 

Ges. mit Beschrankter Haftung ....... 40,116 
Relish, certain named, Seville Packing Co... 40,100 
Remedy for the cure of whooping cough, H. 

Bauer «++ 40,113 
Shoes, leather, uaventall - 40,086 
Shoes, leather, Patapsco Shoe Co. ......... 40,087 
Shoes, misses’ and children’s leather, O. P. 

Ramsdell Sweet & Co. ....... eee eee ee 40,088 
Spool and skein silk, Nonotuck Silk Co. . 40,089 
Syrup, fruit, L. Prange .............ee008 40,099 
Tablets, laxative, Wright & Wade 40,110 
Undershirts, Elmira Knitting Mills ........ 40,084 

LABELS. 
“‘A. N. Barson,’’ for cigarettes, A. N. Bar- 


BOM Hayes siLiavas beer S eG cia sean 8 dela veseik Sim 
“Bartholomew’s Hot Wave,” 
J. Bartholomew 
“Belt Shield,’’ 


for compounds for preserving 


belts, Ironsides Company .............. 
“Breininger’'s 5 Brothers,’’ for cigars, C. 
Breininger .........cccccssc cece ccceceee 
“Carbonaries,’’ for mineral water, W. A. Me- 
PLAC: ¥ ore eicees See i eins eS See 
“Celia Thaxter,’’ for cigars, C. B. Henschel 
MiB 6: .CO. 9: ba Dare ae Rote’ ere Oa dhe seat ies ote 
“Charles Darwin,’ for cigars, C. B. Hen- 
schel\ Sitges COs,” sess ois hati Shad eae Se 
“Crusader Port,’’? for port wine, J. S. Ham- 
ilton 


“Pr. Shannon’s Dent Aseptic Tooth 
for tooth paste, G. H. Shannon .. He 
“El Provost,’’ for cigars, Schmidt & Co.... 
‘Electro Benzine Clearing Powder,’’ for ben- 
zine clearing powder, A. W. Neumann. 
“Fibre Rope Shield,’’ for lubricating com- 
pounds for fiber rope, Ironsides Co. .... 
“Hambro,’’ for whisky, Hambro Distilling 
and Distributing Co. 
“‘TIronsides Abba Paints,’’ 
paints applied, 


for samples with 
Ironsides Co. 


“Tronsides Abba Paint,’’ for paint, Iron- 
SIdES: “COs. | asisece we dieiek eda aretete’s 8 eelerce a8 
“Tronsides Boiler Scale Solvent Shield,’’ for 
boiler scale solvents, Ironsides Co. .... 
“Tronsides Fibre Rope Shield,’’ for fiber 
rope compounds, Ironsides Co. ......... 
“Tronsides Fibre Rope Shield VFiller,’’ for 
fiber rope compeunds, Ironsides Co..... 
“Tronsides Fibre Rope Shield Filler,’’ for 


fiber rope compounds, Ironsides Co 
“Tronsides Gear Shield,’ for lubricating com- 
pounds, Ironsides Co. 
“Tronsides Gear Shield,’’ for lubricating com- 


9,894 
9,906 
9,912 
9,895 
9,898 
9,888 
9,889 
9,897 


9,905 
9,891 


9,904 
9,915 
9,896 
9,909 
9,910 
9,908 
9,916 
9,914 
9,917 
9,911 


pounds for gears, Ironsides Co. ....... 9,913 
“Ironsides Wire Rope Shield,’’ for wire 

rope lubricating compounds, Ironsides 

Oe | hcg Sis waierd esis abe oee Sv ajarel Sioie earn aio 8 Heres 9,919 
“Tronsides * Wire Rope  Shield-Filler,’’ for 

wire rope compounds, Ironsides Co... 9,920 
“Tronsides Wire Rope Shield-Filler,’’ for 

lubricating and _ preserving compounds 

for wire ropes, Ironsides Co. ......... 9,921 
“John Richard Grceen,’’ for cigars, C. B. 

Henshel “Mfg -Cos vcs ieecc chee eis oe 9,886 
“Jossi’s Red Clover Brand Fu m 

Cheese,’’ for cheese, J. Jossi .......... 9,901 
“Old Fashioned Treacle Toffee,’’ for confec- 

tionery, John Mackintosh, Ltd. ...... 9,900 
“Old Wheel,’ for cigars, A. C. Henschel & 

CON n: Srextonge tee ee kets teats a aie ela g ht OOM chars 9,884 
“Plumed Knight,’’ for cigars, Adams & 

Powell seid spe eveos gia Sse be aces mene Sit aw aie hee 9,893 
“Primrose,’’ for sugar cured hams, Coffin- 

Fletcher Packing Co. .......-.eeeeeeee 9,902 
“Royal Victor,’’ for cigars, A. C. Henschel 

COL 5 ok eee ee ewe ede Peek vs Siar wt BS 9,885 
“Samuel Smiles,’’ for cigars, C. B. Henschel 

Mee. Co. Gb ccnaccwe teeta sea scoceeene 9,887 
‘“Schaffer’s Wonder Full Liniment,’’ for lini- 

ment, D. Schaffer .............0 ee eee 9,907 
“Shell to Dish,’’ for a preparation for treat- 

ing turkeys, National Turkey-Lene Co. 9,903 
“Thomas Nelson,’’ for cigars, H. J. 

Scholle ye oiasisc:6c shies sedtiines daeere es 9,890 
‘Ubero Selected Coffee,’’ for coffee, 

solidated Ubero Plantations Company. 9,899 
“Vista De Paleta,’’ for cigars, Schmidt 

CO: Saale etads Bee eee eee ae cee 9,892 
“Wire Rope Shield,’’ for lubricating com- 

pounds for wire rope, Ironsides Co.... 9,918 

PRINTS. 

“America’s Best Flour,’’ for flour, Hezel 

Milling’ CO. sss a ci ces cess csaclaacedece saes 651 
“Magic Yeast Key to Success,’’ for yeast, 


Northwestern Yeast Co. 
“Newport Saen,’’ for sack suits, Kuh, 
& Fischer Co. 
“Picking Gillies Coffees,’’ 
Gillies & Co. 


for coffees, KE. 


“The New Game of Diamonds,’’ for games, 
Stecher Litho. Co. ....... cece cece eee eee ee 645 

“Which is the Larger,’’ for food preparation, 
Strength Food Co. wo... cece eee ee eee eee 648 

“Yeast Foam Key to Success,’’ for yeast, 
Northwestern Yeast Co. .........e cee e eee 649 


A printed copy of the specification and drawing 


of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained hy the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and _ further particulars 
address Munn & Co., 361 Broadway, New York. 


Tn 
zs 


THE 


CORRESPONDENCE & 


SCHOOL === 


helps the amateur make technically 
perfect and artistic photographs. 
Explains all the little difficulties— 
there are no big ones. Individual 
criticism is given to the work of each 
pupil, Tuition, free to all owners of 
Kodak and Brownie Cameras upon 
payment of one dollar fortext books. 


THE KODAK WAY 


means picture taking without a dark-room 
for any part of the work. Better results 
than the old way, too. 


$1.00 to $75.00 
$2.00 to $10.00 


Kodak and Brownie Cameras, 
Kodak Developing Machines, 


Correspondence 
Schoot 
circulars and 
Kodak 
catalogues free 
at any dealer's, 
or by mail. 


Eastman Kodak Co., 


raving 


20TH CENTURY GUT 


REMOH DIAMONDS 


Rochester, N.Y. 


IT, 2 Carat aan Century Cut su, 

Nhu emo) iamon ing or eg 
Sl. stud, Solid-Gold Sate 
= € mountings, each $3.00 l 


or both at $5.00. Sent 
by registered mail upon 
;FINEST IMITATIONS 
ON EARTH. Our magnificent cata- | 
and explaining how to order, mailed 
to any address pon request 
REMOH JEWELRY COMPANY, 
$34 OLIVE STREET, ST. LOUIS, MO. 
Circulars, newspaper. Press, $5. 
Larger size, $18.00. Money saver. 
Type setting easy, rules sent. Write 
for catalog, presses, type, paper, etc., to 


receipt of price. THE 
log fully describing them FREE | 
NO ACENTS WANTED. 
| Print My Own Cards 
Big profits printing for others. 
factory. The Press Co., Meriden, Conn. 


We make a iull line of Electrical Novelties and 
Dry Batteries. Also General Selling Agents for 
Williams Spark Coils. Send tor Catalog and Prices, 


ELECTRIC CONTRACT CO. 
202-204 Centre St., N.Y. 154 Lake St., Chicago. 


PERPETUAL PENCIL 
INGS 


er 


Always Sharp 


Press top for a new sharp point. 


. Black or Inditibie Leads Guar 

Year. At dealers or sent pos paid for Ne. Ba anne 
wanted Prop. A3 on Teq. Lead Wencil | ook let U sentfree, Amerie 
can Lead Pencil Co., 495'R'wav,.N.Y. 2! Farringdon Av.. London, E 


MATCH FACTORY .—DESCRIPTION 


of an English factory. SCIENTIFIC AMERICAN SUP- 
PLEMENT 1113. Price 10 cents. For sale by Munn & 
Co. and all newsdealers. 


75 Second Hand: Fire-Proof. Office and House 


Safes. BARGAINS. New safesas low as $1.00, 
delivered. Send for catalogue. 
E. P. BLAKE CO. 


Boston, Mass. 


Mention this paper. 
TELEGRAPHY wistettacher Serves. 9S up. 


Omnigraph Co., 42, 39 Cortlandt St.. New Yor 


LEARN RUBBER STAMP MAK!%2;rcr0 


Outfit Full Instructions. Profitable Business. Write for 
Catalog No. 29. R. H. Smith Mfg. Co., Springfield, Mass. 


MATCH MACHINERY. 


We manufacture everything pertaining to the busi- 
ness. The Very Latest Process. We will furnish 
& manager or teach any purchaser the business. 


F. W. MURPHY & BRO., 
1118 Ashland Block, Chicago, Ill., U.S. A. 


Experimental & Model Work 


Cir. & advice free. Wm.Gardam & Son.45-51 Rose St.,N.Y. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro.. 181Seneca St. Cleveland,O. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. l. 


rv] 
THIS BEATS NEW JERSEY.’’ 
Charters procured under South Dakota laws for a few 
dollars. rite tor Corporation laws, blanks, by-laws 
and forms to PHILIP LAWRENCE, late Ass’1 Sec. of State, 
Huron, S. Dak. or Room K, 20th floor, 220 B’way, N. Y. 


F.N. Roehrich & Co. Machinery 


102 FULTON sTREET, Designing, 
NEW YORK. Mechanical 
Telephone No. 2440-A Joun. Drawing. 


TLE STAMP CO. 
ETTERS & FIGURES. 
ORT CONN. 


WIPING TOWELS FOR MACHINERY 
Best quality, lowest prices, cheaper, more effective, 
and safer than cotton waste. 

George S. Brown, 312 Warren St., Boston, Mass. 


PECIAL MANUFACTURING, SPEC. MACHINERY, MODELS. 
EXPERIMENTALWORK.DIES AND STAMPING, PROMPT. 
GLOBE MACH. & STAMPING CO.970 HAMILTON ST. CLEVELAND. 0. 


TS Grand Book Catalogue. Over 700 engravings, 


25¢e._ Parlor 1'ricks Catalogue, free. 
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York. 


N AME PLATES—EMPLOYEE CHECKS 
*KEY TAGS, BAGGAGE C'KS & BADGES - 


J.ROBBINS MFG.Co.58 KNEELAND ST. 
SEND FOR CATALOGUE -***BOSTON. MASS. 


Magical Apparatus. 


INVENTIONS DEVELOPED. 
WALTER K. FREEMAN, M.E. 


Special machinery, electrical and cbemical ap- 
aratus made on sbort notice. Good accommo- 
ations for inventors. 403 E. 28d St., New York. 


BUILDERS of Special Machinery. Models, 
Experimental work. Inventions devel- 
oped. THE FENN-SADLER MACH. CO., Hartford, Conn 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Small Mach’y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 


MODELS 


ESTAB L/ SHED 1867 2. 


‘CHICAGO MODEL WORKS 
179.£, MADISON ST CHICAGO, ILL 


€ CF MODEL SUPPLIES 


WHEELS. MODELS & EXPERIMENTAL WORK _ SMALL MACHINERY 
SS &ETC. NEW YORK STENCIL WORKS 100 NASSAU ST N.Y. 


THE FRANKLIN DYNAMO 


50 Watts, 10 Volts, 5 Amperes 


8,000 to 4,000 revolutions, Sets of mate- 
Tials, finished parts, complete machines. 
For amateur construction- very efficient. 
Will drive a dental engine, sewing ma- 
chine or small lathe; run as a generator, 
will furnish current for six 6-candle 
lamps. Parts, $3.50, $6.00, $8.50. Com- 
Plete, $13.50. Write for circular 9. 


del Sh. 
Model Shor} Parsell & Weed. 129-131 W. 3ist St., N.Y. 


PERFECT - PUMP - POWER. 


is attained only in the 
TABER ROTARY PUMPS 

They are mechanical 
simple and durable. Will 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic Most 
ower at least cost. All parts 
 loterchangeable. Made of 
y iron, steel or bronze, Can be 
driven by belt, motor or en- 
gine attachment. Large Illustrated Catalogue free. 3 

ABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A. 


Dies, 


Tools and Special Machines. Models 
and Ex 


rimental Work. General Machine Work. 
EN DER & Sons, Inc., 87 kK rankfort St., New York 


PH. J. 
MACHINES, Corliss Engines, Brewers? 
and Bottlers’ Machinery, THE VILTER 

MFG. CO., 899 Clinton Street, Milwaukee Wis. 


DRYING MACHINES. *dioncaPsc) 


MODELS & EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bidg., Franklin Square, New York. 


A SOUTHERN LOCATION 


For Manufacturing, Mining, Lumbering or Farming on 


SOUTHERN RAILWAY 


In Alabama, Georgia, Kentucky, Mississippi 

Carolina South Carolina, Tennessee and Virginia. 
Write for information and a copy of the Southern 
ila a 16- page magazine, giving information about the 
uth. 


M. V. RICHARDS, 
Land and Industrial Agent, 
Washington, D.C. 


North 


A HIGH MARK 


is easily covered without the use of a scaffold, by 


Patton's Aereo-Painter 


By the use of compressed air, it enables one man to accom- 


plish as much as five men with brushes, and saves its cost 


in two days’ use. 


Weighs only twenty-five pounds, and‘ 


has nothing to get out of order. 


PATTON’S ASBESTOS FIRE-PROOF PAINT 


gives effectual protection to inside woodwork liableto ex- 
posure to sparks or light flames. Reduces insurance rates. 
Best applied with the Aereo-Painter. Can be applied with 
brush. Full information and painted samples—FREE. 
PITTSBURGH PLATE GLASS CO., General Distributers. 
PATTON PAINT GO. 227 Lake Street, Milwaukee, Wis. 
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COLD GALVANIZING. 


AMERICAN PROCESS. NO ROYALTIES. 
SAMPLES anoINFORMATION on APPLICATION. 


NICKEL 
Electro-Plating 


Apparatus and Material, 
‘i THE 


Hanson &Van Winkle 


Waltham Watches 


12,000,000 of them to keep 


ph Days the world in order. 


“‘The Perfected American Watch,’’ an illustrated book 


0. 
Newark. N. J. 
136 Liberty St., N. Y. 
30 & a S. Canal St. 
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AND LONGER 


f. f D D f hicago. 
Sori tac PR SUCN SaaL on galas nacetg of interesting information about watches, will be sent 
your attention the ‘‘ Keyless Clock”’ fi ree upon request. 
will go for another year. . 
We make these clocks in all styles. American Waltham Watch Company, 
Send for illustrated price list and cat- Waltham, Mass. 


alogue. 


There is but one “Keyless Clock”; ' 
we make it. 


UNITED STATES E. CLOCK CO., —-— What is «6 TOP”? 
Corner Spring and Hudson Streets, NEW YORK Dats Ap op DAUS’ o~ e 
sa “ PRICE $125. 
| tat Dag “Tp Tp up 
O/ DIVIDENDS || \ 2@ez Lees “ie 10 PROVESEESSs™ || wore rrs seers mare one 


climber, there is only one machine that will fill your 


O WILL BE PAID eS | WDB GIG adh : 100 copies from Pen-written and ||| requirements, and that is the 

To increase our plant we are Offering to the public cd Sais Mo 50 copies from Typewritten original MARSH 3 H. P. MOTOR CYCLE 

at par 3000 stares ($10.00 each) of 7 per cent. pre- SS ussanus By 7 we atewilllng to send a complete “ Duplicator” without deposit guaranteed for one year. Write for circular. 
q : PSS A 

corre ua atuetag eee ee 7G cumulauiye Ws ’ SS \ ONO iiechantsta 16 oat out of or der, no washing, no press, no printer’s MOTOR CYCLE MFG. co., = BROCKTON, _MASS. 
an seen ash itoectentot $100,000.00, osides ink. The product of 23 years’ experience in Duplicators. Price for 
qe secured ve tents and other assets: “Stock subs : Wiad JE & complete apparatus, size No. 1, $7.50, subject to the trade discount of NEW ENGL AND 
scribed for now will draw six months’ dividend on ry Wa nereeats oF BB. 00 nets 
July 1st, 1903. A bonus of ten shares of common r o_* ! FELIX F. DAUS DUPLICATOR CO. 
stock (par value $10.00 each) will be given with every = . a ree : K 
twenty shares preterred. A great portion of the “ : : : Daus Building, 113 John St., New York WA I CHES 
above allotment has been subscribed. All remit- Ghe 
tances will be promptly returned if subscriptions 


arrive toolate. For prospectus and other literature 


lease address. E. T. SIEGEL, Sec’y, PADISHAH 
nited States Elegtric Clock Co.. Wonder and Second 
Haecaue nitieasing 904-306-508 Hudson St. N.Y. Ye Wonder Acety | ene Bu rne rs Clee JARAILEL t 63 7HE ‘BESLY&Q@ T be best low priced watch in tbe world. 


ld in e t the globe Ee 
Depository—Northern National Bank, New York. - Give Highest Possible Candle Power. Sold in every country on ge or. 


STATE LINE MFG. CO. l AMPS: ALL JANstEsl Gicagen the one price or its equivalent. . 


8 Jay St., Chattanooga, 57 Washington St., 


NEW YORK TENN. U. CHICAGO | 15 to 21 Clinton Street. $2.00 EACH 
Plain or fancy colored Sporting Dials. 
r) 
We make all styles and sizes of watches 
We can sell your goods abroad DB] @ formen and women..;-css c+ 
Catalogues sent on request. 
OE ones co. NEW ENGLAND WATCH CO., 
Represeiting American Manufacturers Royal Insurance Building Factories: Waterbury, Conn. 
throughout the World Chicago, U.S. A. New York, 37 & 39 Maiden Lane. 


Offices: Chicago, 131 to 187 Wabash Avenue, 
San Francisco, Spreckels Building. 


AiiSs MILE TRAIN 


The Lehigh Portland Cement Co. have recently purchased 56 Griffin Mills; the 
American Cement Co., 20 Griffin Mills; the Associated Portland Cement Manu- 
facturers of England, 18 Griffin Mills; which, when installed with the Griffin Mills 
now in use, will actually produce 50,000 barrels of Portland Cement a day, or 


Over 15,000,000 Barrels Cement a Year 


This Cement, when loaded into cars, would make a train over 115 miles in 


length, and is about the full amount of Portland Cement made in the United 
CRUDE ASB ESTOS States in 1901. No other mill approaches such a record, because no other mill 
DIRECT FROM MINES begins to do the work as cheaply and as satisfactorily. 


PREPARED | RH. MARTIN, 


ASBESTOS FIBRE | orice, st.PAUL BUILDING Write us for references about its capacity for grinding 
for Manufacturers use | 999 B’way, NewYork. - Raw Materials, Coal, or Cement Clinker. 


FLFCTRICAL TESTING) 4) BRADLEY PULVERIZER CO., Boston 


120 Liberty St., NEW YORK 1233 Monadnock Blidg., CHICACO 


Ocean Freight, Insurance and Clearances attended to. We keep you posted as to the foreign demand for your product 


The New Winton 
Touring Car 


has more Horse Power foreach hundred pounds weight of car than 
any other automobile on the market. The efficiency of this is 
demonstrated in its endurance, speed and grade-climbing qualities. 
See it or write for catalogue. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, 0. 


FISK TIRES 


ONE GRADE ONLY. 


If you wish to know the properties of any electrical 
instruments, materials or apparatus, the utility of an 
invention or the practicability of an idea, tests by us 
might be of great value to you. 


NEW YORK LABORATORY, LAMP TESTING BUREAU 
8th Floor. No. 14 Jay Street, New York 


CHARTER ENGINE 
(SRD eae *Sne 


Stationaries, Portables, Sawing Outfits, 
Holsters. Engines and Pumps. 
«1—G@asoline, Gas, Distillate. 
Send Te Illustrated Catalogue and. Testi- 
monials, and State Your Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


Orient Bivae 


BRISTOL’S 
RECORDING INSTRUMENTS. 
Pressure Gauges, Vacuum Gauges. Volt- | 
fy meters, Amperemeters, Wattmeters, and | 
7 I'hermometers, make continuous records | 
Day and Night. Willpay for themselves. 
Every instrument fully guaranteed and | 
sent on 30 days’ trial. ver Sendfor Circu- | 

lars and Specimen Chart. 
The Bristo] Company. Waterbury Conn. 


SILVER MEDAL PARTS EXPOSITION. 


H.P. Speed over 40 Miles per hour. “Price $250. 
The Most Powerful Motor Bicycle in the World. 
Write for Catalogue. 


WALTHAM MFG. CO., Waltham, Mass. 


All varieties at lowest prices. Best Railroad 

arack and Wagon or Stock Scales made. 

G AS OLINE Also 1000 useful articies, including Safes, 

MARK Sewing Machines, Bicycles, Tools. etc. Save 

-p. TOURING CAR <¥! Money. Lists Free. CHICAGO SCAL# Co., Chicago, Ill 

Everywhere admitted to be the most perfect gasoline car yet devised. —NEW—S PEED INDICATOR FOR 
Seats six persons. New and exclusive features throughout. All parts TALKING MACHINES 


of engine and transmission gear instantly accessible. Igniting plugs and 

valves removable without tools. Speeds four to forty-five miles per Y which registers the correct speed of each selection be- 

hour. Minimum of vibration and noise. Finest body work and furnish- tore starting the machine there! Py obtaining the Dest possible 

ings ever seen on an automobile. resultsfromrecords. The discord caused by changing the 
7 . speed while the machine is running, can be 


volded'» by equipping Ruy A steam with 


for every purpose. Our instruments 


are found in all the best laboratories Catalogue illustrating and describing 20 different Columbia 


of the country. Catalog free. electric and gasoline vehicles will be sent on request. Send for circular Press eae reduced, 
0] yy Dealers an 
Projection Apparatus ELECTRIC VEHICLE COMPANY, HARTFORD, CONN. 6 Gresaway, bar ht ee 
for scientific work. Superior in accuracy and convenience. New York Salesroom: 134-136-138 W. 39th Street, 


Opposite Metropolitan Opera House. 
Boston, 74-76 Stanhope Street Chicago, 1421 Michigan Avenue 


Bausch @ Lomb Optical Co., 
Rochester, N. Y. 
NEW YORE BOSTON CHICAGO 


JESSOP Sore eae 


S ETC. 
we yessor. 2 Sons Le 91 JOHN ST. NEW YORK 
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